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= Earl of Arundel and Surrey, 
Earl Marſhal of 


' ENGLAND &e: 


Right Honourable, 


HE good Affeftion you bear 
to all kind of Learning, 
and in particular to the 
Mathematicks, makes me - 
8 . adventure to preſent - your 
= Lordſhip with this Traflate of A> _ 
g rithmerick, becauſe that Art, compa: ,*” 
| redwith other Mathematical $ crences, gs 
4 the Primum Mobile, in reſpect of the 
other 
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The Epiſtle Dedicatory. 


Other inferior Orbs : For as the Poets uſed 
'in times paſt to ſay of Venus, Sine Ce- | 
' rere& Baccho triget Venus, ſo may I | 

alſo confidently averr of them, without | 

Arithmetick they are Poor,and without 

: Motion. Preſuming therefore that your 
F. Lordjhip, loving the Art , cannot diſ- 
1 affeft the Artiſt, nor his intention to do 
good in that kind, I am bold to ſhelter 
thisTreatiſe under your Lordſhip's prote- 
faion, humbly intreating your pracious | 
Acceptation, and earneſtly defiring for 


ever to remain 


Your Honours, in all 


Service aftectionately 


devoted, 


EDm, WinGAaTE. 
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GR divided into two Books, the 
= one entituled Natural Arith- 
metick, ' the other Artificial 
Arithmetick ; and in regard his principal de- 
ſign in that Treatiſe was, to remove the difh- 
culties which ordinarily ariſe in the practice 
. of Common- Arithmetick, by the help of artificial, 
or borrowed Numbers, called Logarithms, 
(whoſe proper work is to pertorm Multiplication 
* | by Addition; Diviſion by Sibtrattion, QC. 
A 3 : he) 


The Preface. 


he did then in his faid firſt Book omit di- 
vers pieces of Common or Prattical Arith- 
metick, which, tor the perfect and univer- 
fal underſtanding thereof, were neceſſary to 
have been inſerted: But after the firſt im- 
refſion 'of both thoſe Books was ſpent, our 
fad Author being 1mportuned to take care 
of the ſecond Edition, he promiſed his af- 
fiſtance therein ; ye his other neceſſary em- 
ployments not permitting him to puriue his 
{aid purpoſe, he was pleaſed to impart his 
thoughts concerhing the ſame unto me, to- 
gether with his requeſt, that I would peruſe 
the ſaid firſt Book, and ſupply it with ſuch 
pieces of Pradtical | Arithmetick , which for 
the reaſons aforeſaid were wanting in the firſt 
Edition. Ts 

' In purſuance of which requeſt; I have 
contributed my Talent towards perfecting 
this Tractate, upon our Author's founda- 
tion ; partly in his - life time, to his good 
liking, and partly ſince his deceaſe, in ſe- 
veral Editions committed to my care to be 
prepared for the Preſs ; wherein IT have u- 
ſed my beſt endeavours, as well to pre- 
ſerve this Book as a Monument of our ſaid 
Author's worth, as. alſo to make it a com- 
pleat Store-houle of Common — : 
rom 
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The Preface. 
from whence the ingeniots may. be fur- 
nih'd with the excellencies of that Art, 
in reference both to common Aﬀairs, as al- 
ſo to the Practical parts of the Mathema- 
ticks. And in order to thoſe ends I have 
made theſe following Alterations and Addi- 
tions ; namely, _ : | 
_ Firſt, For the Eaſe and Benefit of fuch 
Learners, who defire only fo much Skill 
in Arithmietick, as is uſeful in Accompts, 


Trade , and ſuch like ordinary Employ-_ 


ments ; the Doctrine of whole Numbers , 
( which in the firſt Edition was inter- 


mingled with Definitions and- Rules con 


cerning broken Numbers, commonly cal- 
led Fractions ) is now entirely handled 
apart. And to the end the full know- 
lege of Practical Arithmetick 1n whole 
Numbers might more clearly appear, I 
have explained divers of the qld Rules in 
the firſt five Chapters, ayd framed anew, 
the Rules of Diviſion, Reduction , and' the 
Golden Rule, in the ſixth, ſeventh, eighth, , 
and' ninth Chapters ; fo that now Arith- 
metick in whole Numbers is plainly and 
fully handled before any entrance be made 


into the craggy paths of Fractions, at the 


ſight whereot ſome Learners are ſo dif- 
| A4q couraged, 


® 


: , 4 


”- W "R k > 7 ho " > oF” 4 PO wh _e TY - 4 Xe * 4 . 
te ” W- . % 
# p 4 
/ be / rej ace. 


couraged, that they make a ſtand, and 
cry out, -1ox plus ultra, there's no progrels 
ether: ©2225 S = 

-.. Secondly, To aſſiſt fuch young Students 
as.defire to lay a good Foundation for the at- 
taining of a general Knowledge in the Ma- 
thematicks, I have in a familiar Method de- 
livered the entire Doctrine of Fractions , 
both Vulgar and Decimal, which was omitted 
in the firſt Edition; and have alfo newly 
framed the Extraction of the Square and 
Cube Roots, in a method which by Expe- 
rience 1s found to be much eafier than that 
commonly uſed heretofore , and is exaaly 
fuitable to the Conſtruction or Compoſition 
of Square and Cube numbers. . 

Laſtly, I have added an Appendix, which 
i5 furniſhed with variety of choice and de- 
lightful knowledge in Numbers,both Practi- 
_ cal and Theoretical. In all which perfor- 
mances, T have earneſtly aimed at Truth , 
Perſpicuity, and exact Correction, both of the 
Text and Numbers; fo that I hope this Book 
15 now ſupplied with all things neceſſary to 
the full Knowlege and Practice of Common 
Arithmetick, the uſefulneſs whereof 1s ſo ge- 
generally known, that there will be no need 
of Arguments to excite any one —_— 
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The Preface. 


| fires his own or the Publick Good, to be 
acquainted with ſo excellent an Art. 
But if the more curious Artiſt, after he | 
is well  exercisd. in vulgar Arithmetick, de- -Þ 
fires farther inſpection into the Myſteries | | 
of Numbers, his beſt Guide is the admira- 
| ble Art called 4/gebra ; the Elements where- 
of I have expounded at large in a Trea- 
tile lately publiſh'd. 


FOHN KERSET. 


—_— 


The Table of Contents. 


Where thoſe Chapters of Mr. Wingate's, that 
have been #ltered and framed anew by John Ker-. . 
fey, are diſtinguiſhed by this mark Z2> , and 
thoſe Chapters that have been entirely Com- 
poſed by the ſaid F. K. may be diſcovered by 
this Aſterisk *. 


The Doftrine of whole Numbers is contained in 
the firſt 15 Chapters, the Titles whereof are 
theſe following. 


6 | Chap.'Pag. 
+ i Oncerning the Notation of Numbers. — 1| 1 
Concerning Engliſh Moneys, Weights, ) 2| 8 

J 


he) 


Addition. —— — 3 | I6 
Subtrattion. : - 4 | 23 
Afultiplication. - | — | 3! 
oP Divifion.— — — 6 | 38 
| WF Reduttion, = —— 7 | 58 
3 IF The Rule of Three dirett. ———8 | 69 
-) Iz The Rule of Three inverſe. — 9 | 82 


IP The double Rule of Three direft.— ——1c| 87 
BE The double Rule of Three inverſe. 11] 94 
Fhe Rule of Three compound of five Numbers.—12| 8 
The Rule of Fellowſhip. 
| The Rule of _Allization.—— 141108 
The Rale of Falſe, ——— ——-—15[125 


3 


. 


The Dodtrine of Frottions, both Vulgar & Decimal, 
js containcd in the 16th Chapter next following. 


Concerning Vulgar Frattions, 


Chap.|Pag. 
* Notation.- — 16|133 
* Reduttion,———— ——1 II ; 
* Addition. ——— TDD WE nue 
* Subtrattion.— — — I9]154. 
* Multiplication. —— tm —20|160 
* Diviſion. ny ——— 

| Concerning Decimal Fractions, 
* Notation. — — 22|167 
* Reduttion. . — -23|173 
* Addition, —————————24|21k 
* SubtrafFon—————— 25/214 
* Multiplication. —————— —26]215 
* Diviſion. — — m_ 29]226- 
In Vulgar and Decimal Fractions. 

* The Rule of Three Direft. — —28|240. 
* The Rule of Three inverſe. ——y; 
* The double Rule of Three————— 3oſ247 
* The Rule of Falſe, — ———— —311250 


The ExtraCtion of Roots is contained in the two 
Chapters next following. 


=> The Extrattion of the Square Root.——32|257 
I-=> The Extraition of the Cube Root, —— 33|270 


The Relation of Numbers in Quantity and Quality 
is contained in the two following Chapters. 


The Relation of Numbers in Quantity\———34/290 
The Relation ef Numbers in Quatity; where of 


Arithmetical and Geometrical Proportion.- 35| 5 
| The 
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The Contents of the Appendix. 


os pe. Contraltions in the Rule of 
Three - — C1309 
* Rules of Praftice by Aliquot parts —2/315 


* Exchanges of Coins,Weighs and Meaſures—31339 
* Prattical Queſtions about Tare, Tret, Loſs, 
- ain, Barter, Fattor(hip, and meaſuring of >4|360 
SY : ap ejrr'y- n : 
= *® Dons of eMoney, with Tables to value 
W / Annuities, &c. at any rate Per centum 
3 from 41. to 121. and the manner of making{ 5 [368 
Pr thoſe Tables —— — I 
E- Þ® A Demonſtration of the Rule of Three———6|445 
Ba \ * A Demonſtration of the double Rule of Fel- 
np lowſhip— —— Jndecy | 71443 
= Þ® A Demonſtration of the Rule of Alligation ; Slavs 

with its uſe in the Compoſition of Eoin © [44 
* A Demonſtration of the Rule of Falſe 9/461 

=  Þ® AColkttionof ſubtilQueſtions toexerciſe all ) - 
_ , the parts of Vulpar Arithmetick; to which | 

=Y alſo are added various praftical Queſtions P 10475 

about the menſuration of Superficial Figures © 

and Solids, with the Gauging of Veſſels, — 

Sports ana Paſtimes,— —— _—_— 
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Common A rithmetick 


The Firſt Book. 


CHAP. L 


) 


Concerning Notation of Numbers. 


& RITHMETICK isthe Art of Ac- 
compting by Number. As Magnj- 
nitude or, Greatneſs 1s the Subje&t of 
- Geometry, {ſo Multitude or Number is 
that of Arithmetick. 

I 1. Number 1s that by which every 
thing is numbered ; or that which an- 


Number, 


ſwers 


WES, , -—_ 
= 


<> 


2, Notation. 
{yers this queſtion, how many ? { unleſs it be an- 
ſwered by nothing : ) So if it be asked how many 
days are in a week, the anſwer is ſeven, which is 
called namber. = 
171. The Notes or Characters, by 
_ =_ _ which Number is ordinarily expreſ- 
ber is expreſſes, {ed are theſe z 1 one, 2 two, 3 three, 
M7 4 four, 5 five, 6 ſix, 7 ſeven, 8 eight, 
9 nigg,.o nothing.” _ 
*7F*. Theſe Notes or Characters are either ſigni- 
ficant figures, or a Cypher. | 
_ VF. Theſignificant figures are the firſt nine; 7x. 
1,2,3,4,5,6,7,8,9. The firſt whereof is more parti- 
cularly called an Unit,cr Umty,and rhe reſt are ſaid 
to be compoſed of Unities : ſo 2 is compoſed of two 


| Unities, 3 of three Unities, &c. 


YI. The Cypher is the laſt, which though of it 
ſelf it ſignifies nothing, yer being annexed after any 
of the reſt, it increaſcth their value: As will appear 
m the following Rules. 

YT. Arithmetic hath two parts, Notation. and 
Numeratlon. | 
VIII. Notation teacheth how to exprets, read, or 


declare, the fignification or value of any num- 
her written. and -alfo to write down any num- - 


ber propounded, with proper Charafters 1n their 
due places, f 

IX:A number is ſaid to have ſo ma- 

I. ny places. or degrees, -as there are 

-0->aL / ®Charafters in the number ; viz. when 

divers figures, whether they be in- 

termixt with a Cypher or Cyphers or -not, are 

placed together like leiters.in a word, without any 


point,comma,line,or other note of diltinCtion inter- 


noſed 


* 
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ed, all thoſe Charafters make but one number, 
which conſilts of ſo many places as there are Chara- 
ers ſo placed to one another : ſo this number 205 
conſiſts of 3 places, and this 30600 of fiveplaces,&c, 
 X. Notation conſiſts in the knowledge of two 


things; viz. the Order of places, and the Value of 


_— 


every place. in any number. 


XI. The Order of the places is from the 7he Order of 
right hand towards the left : So in this abr Weg an 
number 465, the figure 5 ſtandeth in the 2 
firſt place, 6 in the ſecond, and. 4 in the third; 
likewiſe in this number 7560, a Cypher ſtands in 
the firſt place, 6 in the ſecond, 5 in the third, and 
7 in the fourth. | . 

X11. The firſt place of a Number, The Vale of 
( which as before is the outermoſt to- nes of in ary 
wards the right hand) is called the place : 
of Units or Unities ; in which place any figure 
ſignifieth its own fimple value : fo in this number 


- 465, the figure 5 ſtanding in the firſt place ſignifieth 


five Unities, or five. 

X111. The ſecond place of a number is called the 
lace of ,J'ens ; in which place any figure fignifieth 
many Tensas the figure containeth Unities :'ſa 
in this number 465, the figure 5 in the firſt place 
ſignifieth ſimply five, but the figure 6 in the ſecond 
place ſignifieth fix tens, or ſixty. 4 
XIF. The third place of a number is called the 
place of Hundreds : in which plare any figure ſigg 
nifieth ſo many Hundreds as there are Unities con- 
tain'd in the figure : So in this number 465, the fi- 
gure 4 In the third place ſignifieth four Hundreds t 
wherefore if.it be required to read or pronounce 
this number 465,you are to begin on the left hand; 
_ | | and 


_-— 


4 Notation. Book I 


and according to the aforeſaid rules to pronounce 
It thas, four hundred ſixty five likewiſe this num- 
, ber 315 is to be pronounced thus, three-hundred 
and fifteen': and this numb:r 205, two hundred 
and five ; alſo this number 500, five hundred. 
Whence it is manifeſt, that although a Cypher of 
it ſelf ſignifies nothing, yet being placed on the 
Tight hand of a figure it increaſeth the value there- 
of, by advancing ſuch figure to an higher place than 

that wherein it would be ſeated, if the Cypher 
were abſent. 

The true reading or pronouncing the value of 
any number written, as alſo the writing down any 
number Forman» depends principally upon a 
right underſtanding of the three firſt places before- 

mentioned, and therefore l ſhall adviſe the Learner 
to be well exercis'd therein, before he proceeds to 
the following Rules. | 

XY. The fourth place of a number is called the 
place of Thouſands (that is, any number of Thou- 
ſands urder ten thound ;)) the-fifth place tens of 
thouſands ; the ſixth place hundreds of thouſands ; 
the ſeventh place Millons. ( a Million being-ten 
hundred thouſand ; ) the eighth place tens of Mil- 
lions ; the ninth, place hundreds of Millions ; the 
tenth place thouſands of Mulions ; the elventh 
place tens of thouſands of Millions ; the twelfth 
Place hundreds of thouſands of Millions : And-in 
ghar order you may conceive places to be continn- 

ed infinitely from the right hand towards.the left, 
each following place being ten times the value of _ 
the next preceding place ; but to give names td 
them would be borha troubleſome and an-unneceſ- 


ſary task. 
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Chap. I. of Numbers. .Þ 
* XVI. From the rules aforegoing, an eafie way 

be colleted to read or expreſs a Hs 4 Wl 7 18 
of a Number propounded, Viz. Let it 4. zef way of 
be required to read or pronounce this I 
number 521426341. Firſt, Diſtinguiſh by'a Com- 
ma, or Point, every three places, beginning at the 
right hand, and proceeding towards the left, ſo 
will the aforeſaid number be diſtinguiſhed - into 
parts, which may be called Perzoas, 4 

and ſtand thus 521, 426, 341. where A Period, 
you may note the fir/# period towards 

the right hand to conſiſt of theſe figures '341, the 
ſecond of theſe 426, and the third of theſe 521. Se- 


* condly, read or pronounce the figures in every Pe- 


riodas if they ſtood apart from the reſt, ſo will the 
lirſt Period be pronounced three hundred forty one, 
the ſecond four hundred twenty ſix : and the third 
five hundred twenty one. Thzrdly, to every Period 
except the firſt towards the' right hand, a peculiar 
denomination or ſirname is to be applyed, Y:z. the 
ſirname of the ſecond Period is Thouſands ; of the 
'third, Millions; of the fourth, Thouſands of Milki= 


ons, &c. Therefore beginning to pronounce at the - | 


higheſt Per:od, which in this Example is the third, 
and giving every Period its due ſirname, the ſaid 
number witl-be pronounced thus,Five hundred twen- 
ty one Millions, four hundred twenty ſix Thouſandsthree 
hundred forty one. /z 

Note, When a number-is diſtinguiſhed into Pe- 
r10ds, as before, the higheſt Period will nof always 


compleatly conſiſt of three places, but ſometimes 


of one place, and ſometimes of two, nevertheleſs 


after ſuch Perjod is pronounced as if it ftood a-' 


part, the dye- ſirname is to be annexed; fo this 
B 3... 7" MO 


"3 
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: is divided into Periods 
689. and to be pronounced 
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ared and four thouſands, 


It 1s 


ofa Number which is written 
rſtood, will ſufficiently inform 


ing 
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4689, after 


will ſtand thus, 3, 204, 
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ighty nine. 
g well unde 


the Reader how to write down any number pro- 


pounded to be written. 


ng or read 


wil,bein 


NONncl 


do 


ns, Three Milliows, twa hun 


thus, Three 
fix hundred e 
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Notation of Numbers by Latin Letters. 


1h. [21 [XXL 
2. [IL 30 IXXX, 
3 |[II. 40 |XL. 
4 |[IIT. or thus IV. [49 }XLIX. 
$5 IV. $0: - - 
6 [VL 59 !LVUILL or thus LIX. 
7 |VII. 60K >. 
8 |VIIT. or thus IX. 89 {LXXXIX. 
9 |VLIII. or thus IX. {100G. 
Sa. 200CC _ 
11|X1. 300,CCC. TY 
I2[XII. |. {geo CCCC. 
18/XV1IL or thus1IXX. 500'D. or thus 19. 
19/XVILII or thus XIX. 600!DC. or thus I9C. _ 
201XX. 700/DCC. or thus LICC. 
10000|CTD. or thus M. 
20000|CLD. CID. 
30000|[CID. CID. CLI, 
$0000]IDY. 
T00000]CCIDD; | 
$0009][DID.. 
1T00090|CCCIIDD., or thus CM; 
$O0000]TTDIID- 
1006000]CCCCI. JIIDD. 
1677|CIDDCLXXVII or 
MDCLXXYIL. 


SY 


Pook I. 


CHAP.-II, 


Concerning Engliſh . Moneys , Weights, Mea- 
fares, G&c. 


Es: - dh things expreſſed by Numbers are principally 
Money, Weight, Meaſure, Time, and things 
accompted by the dozen : Of the three firſt of theſe , 
there are infinite kinds and varieties according - to 
the diverſity of the ſeveral Common-wealths in which 
they are uſed, all which here to produce. were 
both endleſs and needleſs : wherefore we intend' 
here to treat only.of ſuch Moneys, Weights, Mea- 
ſures, &c. as are uſed in this Nartor, being indeed 
only. neceſſary for our preſent purpoſe. | 
I. The leaſt piece of Money uſed in Eng- Of Engliſh 
land z a Farthing, from whence this follow- Moneys. 
' ing Table is produced, 


F. Farthing | I. Farthing. 
he or 2 makesQ 1" Shils 
20. Shillings I. Pound. 


Exglifh (or ſterling) Money is ordinarily written 
down with Figures after this manner. 


_ - 8. d. f. 
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Chap. IT. Of Engliſh Moneys, &c. 9 
The firſt Rank of the ſaid Numbers ſignifies thir- 


ty four pounds, thirteen ſhillings,five pence,two far- 


things: the ſecond Rank expreſleth nine pounds, five 
ſhillings, ten pence,one farthing : the third Rank; ſix 
pounds, no ſhillings, fix pence, three farthings, &c. 
[1. The ſmalleſt Weight uſed in England is a 
grain, that is, the weight of a grain of 1.5... 
Wheat well dried and gathered out of c<mpoſitione 


- the middle of the ear, whereof thirty ponderum 
two make another weight,called a Peny- 5! #*n. 3- 


weight, and twenty Peny-weight, make an Ounce 
Troy. | 
Here obſerve, That by the Statutes quoted in the 


| Margent, the weight of two and thirty 


grains of Wheat make a peny-weight, . £2 Kb 
which weight being once diſcovered by ,, + 8.12 


two and thirty ſuch grains, the ſaid Men. 7. 5g. 


. peny-weight (being the twentieth part 


of an ounce Troy) is uſually ſubdivided into. four 

and twenty parts only, called alſo Grains, as ap- 

pears by the enſuing Table. | : 
A Table of Troy Weights, Tio weight. 

24 Grainsof Wheat Y | (24 Artificial Grajns, 

24 Grains 1 Peny Weight. 

20 Peny Weight makee, Ounce. 

I2 Ounces 2 I Pound Troy. 


Troy Weight is ordinarily written down vith Fi- 


gures after this manner. 


th. 05 p.w. gr. 
£4 17 — 05 13 ———13 
OO - [1 m0 O06 
DO —— 00 ———= 8 — 20 
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IO Of Engliſh Moneys, Book I. 
The firſt rank of the ſaid numbers expreſſeth ſe- 
venteen pounds, five ounces, thirteen peny weight 
thirteen grains, of Troy weight: the ſecond rank, no 
pounds , eleven ounces , ſeven peny welght , fix 
grains : and the third, no pounds, no ounces, five 
peny weight, and twenty grains- 
Now this Troy weight ſerveth only to weigh 
| | Bread, Gold, Silver, and EleCtuaries. 
_ gow And here obſerve alſo by the way, 
_ ſcribeth a form how to keep the Mo- 
| | ney of England at a certain Standard, 
For about two hundred years before the Con- 
queſt, Osbright a Saxon, being then King of Eng- 
land, cauſed an ounce Troy of Silver to be divided 
into 20 pleces, at the ſame time called Pence ; and 
ſo an Ounce of Silver at that time was worth no 
more than twenty pence, or one ſhilling eight 
pence, which continued at the ſame value until 
the time of Henry the {ixth, (who in regard of the 


enhancing of Moneys in Foreign parts) valued the 


fame at thirty pence, ſo that then there were ac- 
cordingly thirty pteces made out of the Ounce , 
and the old pieces went then for three half pence, 
until the time of Edward the Fourth, who valued 
the Ounce at forty pence, and then the old pieces 
went for two pence aplece. After this, Henry the 
Eighth valued the Ounce of ſterling Silver at forty 
five pence, which value continued until Queen 
El;zabeths time, who valued the ſame Old pence at 
Three-pence the piece, fo that all Three-pences 
coined by the ſame Qneen weighed but a peny 
weight, ard every Six pence two peny weight ; 


and ſo in like manner the Shilling and other pieces 


accord- 


that Troy weight regulateth and pre- 
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Chap. II. Weights, Meaſures, &c. = 


accordingly ; which made the Ounce Troy of Silver 
64 to be valned at ſixty pence or five ſhillings, as it 
S now remains at this day without alteration. 

« IV. The weights uſed by Apotheca- 

br ries are derived from a pound Troy, Apothecaries 


which is ſubdivided as in the follow. Weights, 
h ing Table : ; | | 

A Table of Apothecaries Weights, 

” 


t+ 4 Pound Troy  ___F12 Ones. 
- 5 An Ounce is equal Z3 Drams. 
Z A Dram unto Y3 Scruples. 


f YA Scruple 20 Grains, 
- ff. 50 that if you were to expreſs in Figures 12 
- pounds, 110 ounces, five drams, two Scruples, and 16 
grains : alſo three pounds,five ounces, ſeven drams, 
[ one ſcruple, and two grains, the ordinary way to 
, write them down is briefly thus. | 
5 3 + F.:00 
| I2—JOo——2—16 
| 03-——0g——7=—1-—03 
- TV. Beſides Troy weight before mentioned, there 
is another kind of weight uſed- in Erglazd, called 
Averdupois weight, a pound whereof is equal unto 
14 Ounces, twelve peny weight Troy. This Aver- 
* dupois weight ſerveth to weighall kind _ S 
' of Grocery-ware, as alſo Butter,Cheeſe, Manes 1b, 
Fleſh, Tallow, Wax, and every other ** #9: 
thing, which heareth the name of Garbel,and where- 
of iſſueth a refuſe or waſte. | 
VI. Averdupois weight is either greater or leſs, 
VI1L. The greater is, when one hun- "* 
dred and twelve pounds Averdupois Av*rdup31-- , 
are conſidered as one intire weight #97 7a% 
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XZ Of Engliſh Moneys, Book T. 
commonly called an hundred weight, and then ſuch 
hundred weight is ſubdivided firſt into four quarters, 
and each quarter into eight and twenty pounds : 
again, each pound into four quarters, or (if you will 
be more exaQ)) into 16 Ounces, and if you pleaſe 

; each Ounce-into four quarters. But ordinarily a 
pound is the leaſt quantity that is taken notice of 
in Averdupois groſs welghts, 


A Table of Averdupois greater weight. 


28 pounds Be P quarter of 112 lb. 
4 quarters C* 2” hundred weight, or 112. lb. 


3 ' So that if you were to expreſs by Figures eight 
® hundred , three quarters , and five pounds ; like- 
wile, ſeven hundred , one quarter, and ſeventeen 
Pounds : the ordinary way to write them down is. 
briefly thus, 
= q. lb. 
8 - Homams > 
7 | ———, [I 
VI. The leſſer Averdupois weight 
Is, when a pound is the higheſt name 
or Integer, each pound being ſubdivi- 
ded into ſixteen ounces, and each ounce again into 
16 drams,and if you pleaſe each dram into 4 quarters, 
as by the ſubſequent Table is manifeſt. 


A Table of Averduvois leſſer Wesght. 
4 Quarters of a Dram "M0 1 Dram. 
Cake 


Averdupois leſ- 
ſer wetght. 


16 Drams I Ounce. 
16 Ouzces 1 Ponnd. 
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Chap. IT. Weights, Meaſures, &c. 3 

So that if you were to expreſs by Figures eighteen 
pounds,twelve ounces,five drams,and tiree quarters 
of a-dram ; likewiſe five pounds, no ounces, twelve 
drams, and one quarter of a dram, the ordinary way 
to write them down 1s briefly thus, 


lb. 0. ar. 7 
18 12 OJ— | 
00— L 2 ——_— , 
TX. -The meaſures uſed in England are either of 
Capacity or Length. 


X. The meaſures of Capacity are thoſe which 
are be from Weight, and they are either Li- 
quid or Dry. 

* NT. The Liquid meaſures are thoſe, T 

in which all kind of Liquid ſubſtances 6 Hs 

are meaſured, and they are ELF ci wc | 

the Tatle following. <TBY 

A Table of Liquid Meaſures. - 

1 Pound of ro [ C1 Pint. 


Troy weight 

2 Pints | 1 Quart. 

2 Duarts ; 1 Pottle. 

2 Pottles . | I Gallon. | 

$ Gallons 1 1 Firkin of Ale; 
Sope, Herring. ;- 

9 Gallons | no | 1 Firkin of Beer. 

Io Gallons and an 84 1 Firkin of Salmon or 

half | E | Fels. 

2 Firkins | I Kilderken. 

2 Kilderkins | Ll Barrel. 

42 Gallons | 1 Tierce of Wine. 

63 Gallons \ {1 Hopſhead. 

2 Hogſheads I. Pipe or But. 

2 Pipes or Buts 1 Tun of Wine. - 

0 XII. Dry 
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" Of Engliſh Moneys, Book I. 
| X11. Dry Meaſures are thoſe , in | 
Dry Meaſures. which all kind of dry ſubſtances are 
meted, as Grain,Sea-coal, Salt, and the 
like; their Table is this that follows : 


A Table of Dry Meaſures. 
T Pint s 1:4 A. 
2 Pints ” 1-4 Quart, 
2 Ouarts Pottle. 
2 Pottles Gallon. 
2 Gallons Peck. 
4 Pecks Buſhel land-meaſure. 
5 Pecks Buſhel water-meaſure, 
Quarter. 
Chalatr. 
Wey. 


COLOUR 


Long Mea» XII, Long Meaſures are expreſs in 
ſes. this Table following. 


3 Barley Corns in \ \ 1 Tab. 
length | 
Foot. 
3 Foot Yard, 
3 Foot nine Tnches Ell. 


12 Inches [ 
I 
; 
6 Foot | 1 Fathom. 
I 
I 
I 


5 Yards and an half Pole or Perch, 
40 Poles or Perches Furlong. 
8 Furlongs 3, LU 1 Evgliſh Mile, 


; No e, That a Yard, as alſo an Ell, is nſually ſyb- 
divided"intg'four Quarters, and each Quarter inta 


* 


four Nails. 
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Chap.Il. Wetghts, Meaſures, &0. 1g 

XIV. Superficiat or ſquare Meaſures 7,4 we. + 
of Land.are ſuch as are expreſs d in the ſures. | 
the Table following. | 


5 
e 


40 Square Poles I Rood or quarter of 
C make 


or Perches an Acre, 
4 Roods 1 Acre-. 

So that if you worild expreſs by Figures theſe 
quantities of Land, viz. Thirty: fix Acres, three 
Roods,twenty Perches: alfo ſeven Acres, no Roods, 
thirty two Perches; the ordinary way to write them 

-” & down is thus, 


'e A. F A P, 
4 . 36 — 3 20 
7 O — 2 
XV. A Table of time is this that follows. Time, 
þ 1 Minute T \r AMnute. | 
In # 6o Minutes | 1 Hour. 
24 Hours I Day wuatural. 
7 Days by 3 W ck. 
4 Weeks. e = +1 Month of twenty eight 
13 Months - Aays. 
jy Day, and I Year very nears 
6 Hours | 


But in ordinary computations of time.,the whole 
year conſiſting of three hundred ſixty five days, is 
divided either into twelve equal parts or months; 
each month then containing thirty days and ten 
hours : orelſe into twelve unequal Kalendar months, - 
according to the ancient Verſe : | 
Thirty days hath September, April, June, and No- 

vember : | 
February hath twenty eight alone, and each of the 

reſt thirty one, | 


Nate 


x6 Addition Book I. 
Note, That every Leap-year (which happeneth 
once in four years) containeth three hundred fixty 
fix days, and in ſuch year February containeth 
twenty nine days. | | 6 
X7T. Of things accounted by the dozen, a Groſs 
is the Integer conſiſting of twelve dozen, 
each dozen containing again twelve par- 
ticulars: fo that if you would expreſs in. 
_ Figures, ſeven Groſs, four dozen, and' 
five part#tulars ; alſo four dozen and eight parti- 
lars, they may be briefly written thus, 
| G, D. P., 
7 ©4 — OF 
o] - 04.-——— OB 


Of . things ac- 
counted by the 
dozen, 


CHAP. 1I1I. 


Addition of whole Numbers. 


1. Oncerning Notation of Numbers, and how 
thereby the quantities of things are uſually 
exprelt, a full Declaration hath been made in the pre- 
ceeding Chapters: Numeration enſueth, which com- 
prehends all manner of operations by Numbers. 
I]. In Nnmeration, the four primary or fun- 
damental operations (commonly called Species ) 
are theſe, Addition, Subſtraftion , Multiplication, 
and Diviſion. To | 
HIT. Addition 1s that by which divers Nambers 
are added together, to the end that their ſum,zggre-. 
gate, or total, may be diſcovered. | 
I. In Addition, place the Numbers given \,.. 
A one 


F 4: 


—_—_—_ 


Chap. II. . of whole Numbers. 2 


one above another in ſuch ſort, that | 
like places or degrees in each number Addition of num- 
may ſtand in the ſame rank : that is **7* of one deno- 


Units above Units, Tens above Tens, 
Hundreds above.Hundreds, &c. So 

theſenumbers 1213 and 462 being gi- 213 
ven to be added together, you are to 462 


order them as you ſee in the margent. 
YV. Having thus placed the Numbers, and drawn 
a line under them, add them together, beginning 


' with the Units firſt, and faying thus, 2 and 3 make 


5, which write under the Rank of Units, then pro- 
ceed to the ſecond Rank and fay,s and. 


*x make 7, which write under the ſe- "- 3209 
cond Rank (being the place of tens) 462 
again 4 and 2 make 6,' which write 
-under the third Rank. Laſtly, write 1675 


down 1 being all that ſtands in the 

fourth Rank, ſo the ſum of the ſaid given Num- 
bers is founggto be 1675, and the operation will 
ſtand as in the Margent. 


In like manner the Numbers 2315, ; 231 5 
7423,and 141, being given to be ad- 7423 
| ded together, their ſum will be fonnd I 4.1 


to be 9879, and the gperation thereof 
will ſtand as you ſee in the Example. 9879 

_ FI. When the ſum of the Figures of any of the 
Ranks amounts unto ten, or any number. of tens 
without any exceſs, write down a Cypher- under 


that Rank ; but when the ſum of any Rank exceeds. 
ten, or any number of tens,write down the excels. 
, under ſuch Rank, and for every ten contained in 


the ſum of any Rank, reſerve an Unit or 1 


your mind, and add ſuch Unit or Units to the Fi--., "3 


_gures 


- & 


<<. FL ©, 
bite mY uo 
** AFP . _—_ : 
ag” > 
4. Sy 


oY 
Y 
i 


4 - ©-u% - 
; oy 8 


L- -* ©. 24 
F bs >. 


F "vhs © <';- -_—_— 
= AIL.% 


18 Addition | Book I 


cures of the next Rank towards the left hand, ſo 


the Numbers 4937, 9878, and 394. being given 


to be added together, the operation 

49379 Will. be thus, viz. beginning with 
9878 the rank of Units, I ſay 4, 8 and 7 
394 make 19, wherefore I write down 9, 
 I5209 the excels above 10, and carrying 1 
in mind inſtead of the ten contain- 

ed in the ſaid 19, I fay 1 and 9 (9g being the 


lowermoſt figure of the ſecond rank) make 10, 


which added to 5 and 3, the other figures of the 


ſame rank, the whole ſum -of them is 20, where- 


fore ſetting down a Cypher under the line in that 


rank ( becauſe the exceſs above the two. tens Is» 


nothing ) I carry 2 to the third rank, and fay 2 
and 3 (3 being the lowermoft figure of the third 
rank) make 5, which being added to.8 and 9 (the 
other figures of the ſame rank) the. ſum of them 


is 22, wherefore writing down 2 (being the ex- 


ceſs above the two tens) under the line, in the third 
rank, I carry 2 in mind (becauſe th&e were two 
tens in 22) to the fourth rank, and ſay 2 and g 
make 11, which added to 4 makes 15, this x5 be- 
cauſe it is the ſum of the laſt rank I write totally 


down under the line, of1 the left hand of the Fi- 


gures before ſubſcribed ; ſo the ſum of the three 
Numbers given is found to be 15209, as in the 
Example. 


Tr - PII. When numbers given to be 
Addition of Num- -4ded , do expreſs things of di- 


bers of divers De- 
nommations. | . 
| them down orderly (accotrding to 


vers Denominations + co write 
the Examples in Chap. 2.) then after 


line is 


A A 
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drawn under them all, begin to add the numbers f 


of 


LIMI 


 Farthings, that is, one Peny 


| down 1 under the deno- 
- Mination of Farthings , I 


Chap. III. of whole Numbers. I9 
of the leaſt Denomination, and if the ſum of them 
amounts to one Integer, or many Integers of the 
next greater Denomination, with ſome exceſs of 
the leſs Denomination, write down that exceſs, or 


. a Cypher when there is no excels, under the line, 
ſo as it may ſtand under the leaſt Denomination, 


and keep the ſaid Integer or Integers in mind, to be. 
added to thoſe of the next greater Denomination, 
on the left hand : But when the ſum of the num- 
bers of the leaſt Denomination amounts not to 
one Integer .of the next greater Denomination, ſet 
down the ſum it ſelf under the line ; then add the 
Integer or Integers kept in mind (when any hay- 
-Pens) to the numbers of the next greater Denomi- 
nation. on the left hand, and proceed to add 
them, as alſo thoſe of every greater Denomination, 
in like manner as above is. direfed, until you 


' come to the. numbers of the greateſt (or higheſt) 


Denomination, which are to be added according to 
the foregoing Rules Y. and YZ. of this: Chapter. 
So theſe ſeveral ſums 24 1. —13 8. — 54.— 3f: 
Alſo 121. — 0s. —.84d.and 54 — 18s. —» 2 f. 
being prapounded. to be added, their total ſum is 
42 1, =— 12.5, —— 2 4, —— 1f. For having 
written them down orderly according to the ſe- 
cond Rule of the Second Chapter, and drawn a 


| line underneath, I begin with the Farthings firſt, 


and ſay, two Farthings and 

three Farthings make five L Es 
> war” F- Looms fra 
I2— 00—08—0 


with a Farthing over and 
O05 —18—00-—2 


above ; wherefore ſetting 


hhm== I Fe” ace O22 —k 
. Be carry 


MA. v rV =. Tg » 4 a en Gd BY YT" TS p 
; : ce; EC II IN RY non, > Yea ere bin de. ets Ents 254 Rn , ops 
n -_ ho. > pg po ENCE Fry 24 FOPt; [ - Ts \ D > "2M 
: ' 4 <8 


20 Addition Book I. 
carry one Peny to the denomination of Pence, then 
X fav, 1, 8, and five Pence make 14 Pence, which 
contain one Shilling and two Pence,wherefore writ- 
ing two under'the denomination of Pence, I like- 
wiſe carry 1 ſhilling to the denomination of ſhill- 
ings : Thenadding the ſaid 1 ſhilling unto 18 ſhill- 
ings and 13 ſhillings,the fum will be found 1 pound 
and 12 ſhillings, wherefore ſetting down 12 under 
the denomination of ſhillings, I: carry 1 pound in 
-mind unto the denomination of pounds ſaying, 
pound in mind. together with 5, 2, and 4 pounds 
which ſtand in the firſt Rank of pounds, make 12 
pounds, wherefore (according to the ſixth Rule of 
this Chapter) I write 2, the exceſs above 10, un-* 
derneaththe ſaid firſt rank of pounds, and carry 1 
in' mind for the ſaid 10 to the ſecond Rank of 


pounds, then ſaying in like manner, 1 in mind, to- 


gether with 1 and 2 which ſtand in the ſecond 
Rank of pounds make 4, which I write underneath 
the line, that done, Lfind the total of the three ſums 
propounded to be 42 /. — 12 5.—and=—1 fo 

In like manner 3 /b.--o5 o0z.--19p. w. 15 gr. Alſo 
' 2th. —©O 02. =3 p. w.— 7 gr. Alſo ob. =10 0z2.— 


6 p. w.---Ogr. And 0 lb.— 9 0z.— o0p.w. = 17 gr. 


being given to be added together,their ſum will be 


found 7.1b. —— 1 0z.-— 9 p.w.—1s5 gr. and the 


work will ſtand thus, 
lb. 0Z. pw. gr. 


O03 O5——I9— 15 
O2-49— ©0 03 -— 07 
OO IO OG ——— OO 
OO O9 OO I7 
- | __ + WP a 
07 —01—-0g— 15. 
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Note, In adding together the Numbers in the 
h laſt Example, it muſt be remembred that 24 grains 
[= make one Peny weight ; 20 Peny weight , one 
- ounce 3: and -12 ounces one Ro Troy (as before 
E declared in the third Rule of the ſecond Chapter ;) 


I And then you are to proceed according toRule VII. 
d | of this Chap. INTL 

r More Examples of Rule VIL are theſe foHowing, 
1 which preſuppoſe the Learner-to be-welt exercisd 
, in the Tables of Chap. 2. that he may readily know 


Is what Integers are to be carried: from-every-lefſer 
iy Denomination to the next greater. : 
= fddirion of Engliſh Money. 
I | | | 
Of lb. LO d. fo L. Ki: ; > a. h 
ll 250——17—16—1} on 
d 175 [2—II—=3 | © —17———08 
hh 052-——05-—06——0 |] 0——00-——10 
" O09 -OO——08B ——1 | 0-——I0-——03 
5O6 I3—<-00——2 |] 0-——1IF——06 
f?) w——_ _ mon 
FA 974—10——09 —3 | 2- 17—083 
Fo Ts IT MEAT Wi 7-s l: — ———— 
E \ 
"4. Addition of Troy Weight, 
| Ib. Os" pe" © ore pO 7m. ore. 
23——G7 —16——13 | 5$36——13——16 
17. IO0——I—07 | 208—11 I0 
325 ———O6- I9——20 | 063——I0 ——05 
49—= 1=—07-——12 |.099——00 12 
& 17 — OO—TIg—O4 I ———— 


G-*. | Aaiaition 


Lu 


1852—— 


ar or moones CC 
EFT w# & « 


\ F mw  — _ 
X F _ ©” £+ 


zz Addition. ': Book 1. 


Aadition of | GERGR W ciohe, 5; 


Wodl'rsw) ws thedthe is; OZ. is dr. 
235— 5—5] LH ——12 
$76 ——I—19-þ 95 JO0——1 
620= OQ=—— O06 


- 0 a1 | 06 am— 09 ————05 


39 O2mi——05 


e327 


es tonne months 


CP—_Y 


Aaaition of Meſure of Length. 
yards, 4 nails. - 2 7. 
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Acres, Rods.” Pep. aL R. P. 
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Subtrattion, Gcc. 
CHAP. Vaio: 
| Subtraftion of whole Nutabers. 


Chap: IV. 


1 CUbtrattion is that by which one number is tas 
G ken out of another, to the. end that the re- 
maindet, or difference; between the two. numbers 
given may be known. 
"7E Fhe tiumber out of which the Subtraction i is to 
be made, muſt be greater;or at leaſt,z- 
quaIwith'the other. As you may. Sub- \Scbyalim of 
,tradt,4344\or 9478 ont of 9478, ſo Cal. fenomination. 
you nior ſubtract 0478 out of 4347. 
ZIL. T''Subtrattion tank the two given '\num- 
bers one 'wnder the' 6ther as in Addi ition , with 
this eaution', that the jfinmber paced uppermoſt 
may exceed , or ar Teaſt be equal ynto the 0- 
ther » 5o-if the nuthb? et 4347 be given to be ſub- 
traQted'from 9478, '1, order bet? 28 in the Mar- 
gent: - then proc Poe t9 the Subtradtion, 1 ſay 
7 takeh, olit of 8; there teimains one, 
which F place in the fante rank unity "94 1 
the line! fir like matiner 4 being taken, _ 4347 
out of 7. the remaind& IS, 3 which, | £ \ F13t 
likewiſe! 1:fet under tH&11 ling” in the'' © © 
hext rank 3” again raking, 3 from 4, the \einatader 
is t \whith' 1 ikewiſe'h 4&, under rhe third rank ; 
BHy' fibtrafting 4 7 ”v; there wilt remain 53 
which I fabfcribe * pager 'the fourth rank; fo the 
whole operation bein ns; fivithed, I find, that if 4347 
be kent ott of 9458,/ the remainder 4s $131, or 
(which is the ſame) the difference between the 
numbers 9478 and 4347 B is 513745 in tle ET 
R 
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In like manner if 106 be ſubtrafted from 2856 the 
remainder . will -be found 2750; for 
2856 after the numbers are orderly ranked, I 
IO6 begin at the place of Unites, and ſay 
6 from 6, there remains nothing ; 
2759 wherefore 1 ſubſcribe o, then proceed- 
. Ing tothe ſecond rank 1 ſay, it e(6r.,no- 
thing) be taken from 5, there will remain 5, which 
I alſo ſubſcribe under the line ; again 1 from 8,there 
remains: 7 ; laſtly o from 2, there remains 2. See 
the work in the Margent. oy bymerys =: 
. TY. When any of the figures of the number given 
to be ſubtracted is greater than the upper. figure 
out of which it is to be ſubtraCted,you muſt borrow' 
10 of the.next rank towards the left hand,and add 
the ſaid 10 to the ſaid upper figure, then from the 
ſum of ſach Addition ſubtract the lower figure 
and ſet down the remainder : Jn this caſe the figure 
of the next rank which is to be ſubtracted, muſt 
be eſteemed an unite. greater than it. is ; .wherefore 
keeping one in your mind add it to the next figure 
of the number given to be ſubtracted, and deduct- 
ing all out of the figure above. it, proceed in like 
ſort tifl you have finiſhed the whole operation. E-- 
ample, let it he required to ſubtrat 374 .0ut of 
8023. Having ranked them. as before, ,I ſay four 
out of” 3, that-cannot be, wherefore borrowing ten 
of the.next, rank, and adding the ſame to the ſaid 
3, I ſay 4 out of 13, there. remains 9 ; then wri- 
ting 9 under the line, and carrying 1 in my mind , 
« 'T ſay. 1 and 7 make 8, 8 out of 2 that can- 
8023 * "not þbe,but 8 out.of 12 (12, becauſe 10 be- 
374 'ing borrowed, and added to 2, makes 12.) 
7649 there remains 4,which I ſubſcribe Uaoer the 
| "M ot ine; 
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Chap. IV. of whole Numbers, 25 
line ; again 1 in my mind being added to 3 makes 
4; 4 ont of nothing, that cannot be,but 4 ont of 10 
there remains 6, which 1 likewiſe ſubſcribe under 


the line; laſtly 1 in'mind being taken out .of 


8 there remains 7. Thus you ſee that the remain- - 
der after 374. is ſubtrafted from 8023 is 7649. 
Note diligently, that as often as 10 is borrowed, I 
muſt be kept in mind to be added to the figure 
ſtanding in the next place of the lower number , 
and the ſum of ſuch Addition muſt be ſubtracted 
from the upper place ; but if it happen that there 
is no figure in the next place of 'the lower num- 


| ber, then the 1 in mind niaſt be ſubtrafted from 


the upper place, (as in the laſt rank of the laſt Ex- 
ample:) Another Example. Let it be required to 
ſubtraCct 92 from 62801. Having placed the grea- 
ter number uppermoſt, and the leſſer orderly un- 
derneath, I begin at the place of units, 
and ſay, 2 from 1 I cannot take, but 628o1 
borrowing 10, and adding it'to the 93 
ſaid 1, I fay 2 from 11, there re- -—— 
mains 9, which I ſubſcribe under the 62709 
line; then I proceed and fay, 1 in mind 
with 9, makes 10, 10 out of o I cannot take, but 
borrowing 10, I ſay 10 out of 10 and there re- 
mains 0,wherefore [ ſubſcribe o under the line; a- 
gain, 1 in. mind out of 8, there remains 7 ; then 
becauſe there are no more Figures in-the lower 
number, I ſay o out of 2 there remains 2 ; laſtly, 0 
out of 6 there remains 6 ; therefore I conclude that 
62801 exceeds 92 by 62709. - ed 

V. If the numbers propounded Snbtradion of num- 
have divers denominations, place *** 4 dvr NOW: 
them as before,and beginning with TO 
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the leaſt denomination firſt, ſabtraft the lower 
number fram. the upper when it may be ſubtracted, 
and place the remainder underneath ; but if it hap- 
pen that the lower number cannot be taken out of 
the upper, you muſt borrow an integer of the next 
greater .denomination on the left hand ; which in- 
teger; after it is converted into the fame denomi- 
nation with the ſaid upper number, muſt be added 
to it : then from the ſum of ſuch Addition, you are 
to ſubtract the lower number, and write down the 
remainder, keeping 1 (that is the integer borrow- 
ed) in your mind, to be added to the next place of 
the number given tobe ſubtracted, as before : ſo 
g0l.——14;.——104.— 3f. being ſubtracted from 
124/.—115.—74. — 1f. the remainder is 33/. 
= — 165,>-—84.——2f, For beginning with the far- 
| things, I fay, 3 farthings out of 
L s. d, f. 1 farthing I cannottake,where- 
124—I1—07—1 fore borrowing 1 peny (that 
9g90— 14—10—3 1san integer of the next grea- 
=, ter denomination) and having 
7 converted this peny into four 
farthings, I add them to the aforeſaid 1 far- 
thing; ſo the ſum is five farthings, out of which 
ſubtracting 3 farthings, there remains 2 farthings, 
which I place underneath the denomination of 
farthings ;. then I proceed to the next denominati- 
on, and fay 1 peny which I borrowed and 104. 
make 11 4. this 11. d. out of 74. I cannot take,where- 
fore borrowing 1 ſhilling or 124. and adding 124. 
to the ſaid 7d. the ſum is 194. from which I 
ſubtract the ſaid 11 4. ſo there remains 84, which I 
ſubſcribe under the denomination of pence; again 
1 ſhilling which 1 borrowed : being added to 1 4s 
' makes 


33—16—08 —2 
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make 15 5, which I cannot ſubtract out of 11 5. 
and therefore I borrow 1 pound or 20 s. which be- 
ing added to the ſaid 11 5, makes 31 s, from which 
ſubtrafting*15 5. there remains 16 s. which I ſub- 
Fcribe under the denomination -of ſhillings ; then 
carrying 1 pound which I borrowed to the lower 
place of pounds, I ſay 1 4n mind with o makes 1, 
which taken out of 4, there remains 3 ; again 9 out 
of 2, I cannot take, but 9 out of 12 (10 being-bor- 
rowed and added to the aid 2, according te the 
fourth Rule of this Chapter) and there remains 3. 
Laſtly, 1 (for the 10 that was borrowed) being ta- 
ken out of 1, there remains nothing ; and ſo at laſt 


* 1 find, that if A. being indebted to B. in 124—1 15. 


——74.——1 f. hath paid in part thereof g0/.— 14. s. 
——- 104,—3 f. there remains yet nndiſcharged 3 3/. 
— 65.—4,—2f. | 

VI. When "wg numbers = given — w_ 
to be ſubtracted from a number pro- _ 
pounded , you muſt firft add thoſe POE 
numbers together, according to the rules of the 
third Chapter, and then the ſum found is to be fub- 
traCted from the namber firſtproponnded.E xample,A 
being indebted unto B. in 3240 /. paid thereof at one 
time 700l. at a ſecond payment 1236/. and at athird 
305. thequeſtion is how much of 
the debt remained undi{charged ? b 
Firſt, I add together the ſeveral 3242 The Debr. 
ſums paid, and find the total to be 7 ” 

Payments 


2.241 1. this 1 ſubtraCt from 3240/, 1236 

ſo there remains 999 /. undiſchar- 305 | 
ged as you ſee by the operation 22.41 Toral paid 
in the Margent, 999 reſt unpaid 


C4 Anuthrr 
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5 "ok Leg Another Example of 

The Debt 5o00—00——00 - like nature. A. being 
———- indebtedtoB.in 50o/. 


340—12——06 paid in -part thereof 
Payments 


I3—18——03 at one payment 340 /. 


L7—I6——1I0 - 12 5,——064.at 
—— a ſecond payment 1 3/. 
Paid in all 372-—O07J—07 —— 18s, 3d.ata 


Reft unpaid 129 —12——05 third 19,———16 s. 
—— 10 4. the queſtion is how much was in arrear ? 
Here if the operation- be proſecuted as before, it 
will appear that there was 127/.——125,-— 054d. 
unpaid : ſee the work in the Margent. 


VII. Addition is proved- 'by. Sub- ' 


The Proof of traction , and Subtraction by Addi- 
Aaaition and tion. For having added divers num- 
 Subrration. hers together , if you ©ſubtraCt one 
of them ont of the fum, the remain- 

der muſt be equal to all the reſt, as you may 
obſerve by the Example following, viz. ſuppoſing 
RS theſe 4 numbers are given to be 
236 added viz. 236, 452, 29, 217. and 
"SAY that their ſum is found to be 934. 
452 934 (by the Rules of the third Chap- 
29 _239 rer)it is required to prove whe- 
217 695 ther the ſaid ſum be true or not ; 
934. to perform this I draw a line 
698 under the uppermoſt number 236, 
to ſeparate it from the reſt, and 

ſeek the ſam of all the numbers given, except 
that uppermoſt, which ſum I find to be 698. Then 
I ſubtraCt the ſaid uppermoſt: number 236 from 
934, (the total ſum of all the numbers firſt 
found) and becauſe the remainder 698 is the ſame 
| | with 
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with the ſum of all the numbers, excluding the up- 
permoſt, I conclude that the fum of all the num- 
bers firſt found was truly computed. 

In like manner is Subtraction proved by Addi- 
tion, for if you add the remainder, and the num- - 
ber given to be ſubtratted together , the ſam 
muſt be equal tothe 
number out of which Example 1. | Examfle 2. 
the Subtraction 1s © &*-. ws 
made, ſo if 4347 out of 9478 | 24—13—07 
be ſubtracted from ſubrtr. 4347 | 1 9—15—08 
9478 the remain- Rept 5131 | 04—17—1t 
der is 5131, for Proof 9478 | 24—13—07 


'If 5131 be added to 


4347» the ſum. is 9478, which is the ſame with 


| the number out of which | the Subtraftion was 


made. Apain, if a Servant receive 24 /. 13/6 
—— #74, and lay out or disburſe 19 /. I$F. 
08 d. there mult remain in his hands -—— 4.1. 
175. 114. for this being added to i 9 l. 
44 o84. which was the Money he 
expended, the ſum will be equal to 247. 
13s, ———074. (being the Money wherewith he 


was firſt charged.) 


More Examples of SubtraCtion are theſe that 
follow, © 


Subtraftion of Engliſh Money. 


I. —_ =”. A: © 
Rec. ZO9g0—10—07—1T | 24—— 00—00-— © 
paia O099—14—08—3 | 05——I79—II—3 
reſt 2990—15—I0—2 | 18——02—00-— r 


Ka CE—— — = 


——— 


proof 3090—1l0—07-—1 24— CO-—90—— © 
Sub 


= Snbtraftion 


Sabtration of Troy weight, 


| lh. oz. pw. gr. | .0%Z. PW. - or, 
Bonght 352—10—13—15 | 205 [Z——— 19 
Sold olg—II—16—18| 118—16 20 
ba —- . Þ mots OY 
Ref 332—TI0—16—21 | 86——16 - 23 
| Proof 352—I0—13—15 | 205 I 3Z——- 19 


Subtrattion of Averdupois Weight. 


— lb. | 1b, 0Z.. ar + 
Bought 256 —— 2 ———23 | 25 -13 I2 
Sold O79——3 -26 | 00 -I14 I3 
Ref 176——2 25 | 24 -I4———15 
Proof 256 —=2 —— 23 | 25 -13——--12 8 
Snbtrattion of Superficial Meaſures of Land. 
Acres,Roods, Perches. | A. R. P. 
Bought 780 2 35 | 2040 I —-20 8 7 
ny 090—ngaumoy þ gt gnn— 3-30 ; 
Res 689——2-——-39 | 1120 [———30 [ 
Proof 780——2 ——-35 | 2040 l 20 
Queſtions to exerciſe Addition and Subtraition. C 


Qs. 1. Two perſons, A. and B. owe ſeveral debts, 
the leſſer debt being that of A. is 3045 /. the diffe- t 
rence of their debts is 104.1. what is the debt of B ? 
AFnſw. 31491. | Queſt, 
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Queſt. 2. Tworpelons A. and B. are of ſeveral 
ages; the'age of the elder, being that of A. is yo, 
the differences of their ages is 19,”what is the age 
of B ? Anſwer, Fl. 4 Wtuan, 
Oue#. 3. What number is that which being ad- 


| ded to 168 maketh the ſum to be 205? Avſ. 37. 


Queſt. 4. Theſum of two numbers is 519, the 
leſſer is 40, what is the greater ? Arſ. 477. 

Queſt. 5. A certain perſon born in the year of 
our Lord 1616, deſired to know his age in the year 
1676, what was his age ? Anf. 60. 

Queſt. 6, The greater of two- fiumbers is 139, 


their difference is 49, what Is the leſſer number ? 


Anſw. 81. 


+ 


CHAP.-V. 
Multiplication of whole Numbers. 


1. Ultiplication teacheth how by two num- 
F4 bers given to find a third, which ſhall con- 
tain either of the numbers given ſo many times as 
tae.other contains 1 or unity. _ 
T7. Of the two numbers given in Multiplication, 
one (which you will) is called the Multiplicand and 
the other the Multiplicator, (or both are called fa- 


Ctors.) | 


_ 17. The number ſought, or ariſing by the mul- 
tiplication of the two numbers given, is called. the 
product, the Fact, or the Rettangle : ſo if 5 be 
| given 


—_— 


33 | 
given to be multiplied by 3,or 3 by 5, the product 
is 15, that is 3 times. 5, or 5 times 3 makes 15 : and 
bere 5 may be called the Multiplicand,and 3 the Mul.- 
tiplicator, or 3 may be called the Multiplicand,and 
5 the Multiplicator ; and as 3 (one of the two num- 
| bers given) containeth 1 or unity thrice, ſo 15 the 
product containeth 5 ( the other given number 
Thrice ; likewiſe as 5 (one of the given numbers) 
contains unity 5 times, ſo 15 (the produft) con- 

tains 3 (the other given number) five times. 
_ FF. Multiplication is either ſingle or compound. 
Y. Single Multiplication is, when 


Single Mulripli- the Multiplicand and Multiplicator 


DIO conſiſt each of them of one only figure 


as in the laſt Exarhple. In like manner if you mul- 
tiply 9 by 5, the product is 45; this is likewiſe fin- 
gle multiplication: now the feveral varieties of fin- 
glemultiplication are well expreſs'd in the Table 
following, uſually called Pythagoras his Table. 


The Table of Multiplication. 
| 2] $1 SL £1 $1] 74 v4. 9 
| | 


[ 
| 41-601 ETON 12-1] tg 1-8 
4 6 | o | 12 TH 18| 21 | 24 | 25 
8 | 12 | 16 | 20 24 | 28 32 | 36 
| 10. | 15 | 20 | 25 | 30 | 35 | 40 | 45 | 
12 | 18 | 24 30. 36 | 42 48 54 
14 | 21 |28 | 35 | 42 | a9 | 56 | 63 
16 | 24| 32 | 49 | 48 | 56 | 64 | 72. 
| 18 [27 | 36 | 45 | 54 | 63 | 72 | 8r 
The uſe of the Table *is this, having, one figure 
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given to be multiplied by another to know the pro- | 


- dutt of them, find the multiplicand in the top of 


the Table, and the multiplicarorin the firſt: Co- 
lumn - thereof towards the left hand ; this done, 
in the angle of poſition juſt againſt thoſe two 'f1= 
gures you ſhall find the product. -So 9 veins ven 
to be multiplied by 5, I find 9 inthe top of the ta- 
ble, and 5 in the firſt column towards the left hand, 
then carrying my.QÞye from 5 in/a' right line _ 
diſtant to the upper ſide or top/lineof the Table, 
until 1 come to that ſquare which is direQly under 
9, 1 find 45, which is the produtt required. The 
particular yarieties of this Table-ought to be learn- 


'edbyheart, (that is; a man muſt 'be-able to give the 


Prodnd of any fingle multiplication, withone - the 
leaft: pauſe or ſtay) before he. can - readily-work 
compound multiplication , as--will further appear 
hereafter. | _ PO 
VI. —_ A -is when the mnl- 
tiplicator and multiplicand,either one ,, 
of both, confiſt - of more figures than Re 


ONE. - i»: 
VIL.:In compound Multiplicatiod,when the nam- 
bers given'do end with ſignificant figures, place 
thein-as in Addition and Subtraftion. So 134be- 
ing given to be multiplied by 2, place them _ - 
thus:thery proceeding to the multiplication 134- —- 
ſay:thus :twotimes4 is 8, which write un- 2 
certheline in the rank of your multiplying. 268=- 
higure;again,ſay,two times; is 6,whichlikee : © -* © * 


wiſe write under the line in'the-next rank : Laſtly, © 3 


two times I 1s 2, which being likewiſe written down |. 
under the'line in the next rank; the"produtt is dif- 
covered'to be 268, andthe work 'will ſtand as in 


the. Marzent. VI. When 
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F1IL. When.the Multiplicator, conſiſts of more 


figures than 0DEn 25 many figures,a$1t, hath, ſo-ma- 


ny ſeveral products. muſt be fubſcribed\ under the 
line, which at laſt being added into one ſum, gives 
you the total proguct of all... $0,1232 being given 
ſo to. be-multiplyed by 23, 'the operation 
+ SSIS therepf, will {tand.thus,, for ' 1232 being 
ER. multiplied by 3., (according to the 
-....3696 laſt. rule) the product is 3696: - Again, 
24564 _ 1232. being multiplied by 2, the. -pro- 
*.28335 duct. is 2464, which. ſeveral products, 
C1 after they -arc placed in-their due :or- 
,.1321 der,,{(that is, the farft figure ariſtog; in 


” o - 

235 6 $a 
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-.1; 123  each.produtt- under-his reſpective .mul- 


, | +,3963 tiplying figureJand added together, pro- 
12642 duce, 28336, the product required-: 1n 
1321 like magner 1321 being given tobe mul- 


162493 tiplied by 123, the produCt is-162483z' 


.?-;-.. - ©. ,. and, the, operation will ſtand-as you ſee 
th: MoFpent be bilo but. «1 20D 
- IX. - When, the, produdt. of any. of the patticular 
figures execeds ten,place the exceſs under the line-as 
'betore, and for every ten that, it ſo exceeds; \keep 
one/in mind to be added to the next Rank. 
py Example , 3084. being, given to be 
© 3084 multiplied by 36, the work williſtand 
3% thus; for 6 times 4 being 24;'1 write 
: 18 504. 4 under the line, and reſerve 2: in mind 
—09252 for the two tens; then I ſay 6 tirhes 8 
IIlO24. IS. 48; pato which if-I add 2: kept it 
7  . mind, . the whole: is 50, wherefare fub- 
{cribing o in the next- rank under the line '© :(be- 
cauſe there.is. no exceſs of 50. above 5 tens) I res 
{crve 5 ig mind for the-5 tens ; Bain; I ſay's times 
198 nothing 


35 
g 5 that I kept 
nich I likewiſe 


#. + 32 


JO73 

256 

30438 
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right hand of the number pro- 
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pher or Cyphers with which one or r590D : 
fo will "the whole "give you the: true bt * Ts 


produdt demanded: Example; 43tvo 2 
| being” given to, be” multiplied 'by 540 52000@- 
15000 the produtt witt be found 6465000b0; 
for omirting the © Cyphers which. fant 
| % ' A k 't 
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in-the laſt places towards the right hand as well in 
the multiplicand as the multiplicator, I multiply the 
fignificant figures 431, but the figures 15 (according 
to former rules,) {o there will ariſe 646 5,to which 


annexing on the right hand all the Cypbers before o- ſ * 


£ 


mitted,the true Fn_ will be 646500000 ::mor 
a 


Examples hereof are theſe following. © 
43125 - | | 5108000 
IzJOO | ? | 125. 
215625 X 25540 : 
43125 102.16 
EC Ga 5108 
64687500 , 
*) 638500000. 


/ 


found 1126817944, and the work will ſtand as 
you ſee in the Example. "_ 


A More 
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More Examples hereof ate theſe that: follow. 


23765 
3094 TOZOZ 
ET | | 47539 
12376 71295 
_3094___ 22005  - 
321776 ' 244827030 


Note, That one of the principal cantions to be 
obſerved in Multiplication, is the Cue placing of 
the. Particular products ariſing by each multiply- - 


Ing figure; and that may be performed either by ta- 


king care to place. the firſt figure or Cypher which 


*ariſeth in each Produdt under the reſpective multi- 


plying figure 3 or at leaſt the firſt place - ariſing 


-3n the ſecond Product muſt ſtand under the ſecond 


place of the firſt Product, and the firſt place of the 
third particular ProduCt under the third place of 
the firſt, &c. | | 

X11. When a ftiumber is given to be multiplied 
by a number that conſiſts of 1 (or an unit) in the 
firſt place towards the left hand, and a Cypher or 
Cyphers on the right-hand of ſuch an unit ({uch are 
I6, 100,1000, 10000, &c. the multiplication 1s per= 
formed by annexing the Cypher or Cyphers of the 
multiplicator at the end (to wit on the right hand) 
of the multiplicand ; ſd if 326 be given to be mul- 
tiplied by 10, the Product is 3260 ; if by 100, the 
Product is 32600 ; if by 1000, the Produdt is 
326000 , 1n like manner if 170 be multiplied by 10, 
the Product is 1700; if by 100, 17000, &c. 

XI1T1. When more numbers than 
two are given to be multiplied one by 
the other, that kind of Multiplication 

| D | 


Continual Mult 
tiplication, 


0 
a6 


my 


is called- Contrmeal, and is thas performed, Y5x-firſt 
multiply any'two of the numbers given one by the 
\ other, then multiply the produCt by another of the 


numbers given,and this produdCt by the fourth num- 
ber given (if there be ſo many) and in that order 
| - tillevery one of the giveli num- 
13 bers hath been made a Multiplica- 

4 tor, ſo the laſt product is the true 
"22 Prod. 1 product required. Example, If 4, 
22 © 158, and 23 were given to be mu}- 
—_— ti __ continually, firft 18 multi- 
44 plied by 4 produceth 72, which 


_ ' multiplied by 22 (the third num- 
_ 1584 Prod. 2. her) produceth 1534, the laſt pro- 
| du@or number required. See the 


work in the Margent. The proof of Multiplication 


is by Diviſion as will appear by the next Chapter. 
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CHAP. VL 
Diviſion by whole Numbers, 


[ Ti is that by which we diſcover, how | 


often one number is contained in another; 
or (which is the ſame) it ſheweth how to divide a 
number JO into as many equal parts as 
you pleaſe. 
IL. In Diviſion there are always three remarkable. 
numbers which are commonly called by theſe names, 
the D:vidend, the Dwviſor, and the Quotient. 
M11. The Dividend 1s the number given to be di- 
vided into equal parts. 
FF. The 
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TY. The Diviſor is the number by which the Di- 
vidend is to be divided ; that is, it is the number 
which declareth into how many equal parts the di- 
vidend muſt be divided ' 

V. The Quotient is the number ariſing from the 
diviſion, and ſheweth one of the equal parts requi- 
red; ſoif 15 were given to be divided by 5, or in- 
to 5 equal parts, the number ariſing, or one of 
the equal parts will be 3, for F is found three 
times in 15 : And here 15 is the Dividend, 5 the 
Diviſor, and 3 the Quorienr. 

V1. Diviſion being the. hardeſt leſ(- Dae bi 
ſon in Arithmetick, muſt be heedfully mr wo 
eaſe I ſhall uſe my utmoſt endeavours to make the 
way ſmooth by Rules and Examples, beginning 
with the eaſieſt firſt, which will be in that caſe when 
the Diviſor conſiſts of one figure only; for example, 
Let it be required to divide 192 by 8,or 192 pounds 
Into 8 equal parts or ſhares; here 192 is the Devi- 
aend, 8 is the Diviſcr, and the Quotient or one of the 
equal parts 1s ſought. 

VII. Place a crooked line at each end of the 
Divicend, that on the left hand ſerving for the 
place of the Divi/or, and that on the right for the 
Quoriem 5 then if the Diviſor be a ſingle figore, 
ſubſcribe a point under the firſt figure of the Divi- 
aexd towards the left hand, if ſuch firſt figure 


 beeither _ unto, or greater than the D#v1ſor , 


but if ſuch firſt figure be teſs than the 
D#viſor, put a point under the next What the divi- 
lace of the Dividend; which number ©. 
o diſtinguiſhed by the point may be 8) 192 ( 
called the Djvidual; ſo in the example 
D 2 given 
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given iti the 6th Rule, 192 being the D:videud,and 


$ the Djvi/or, I ſubſcribe a point under 9, not un- | 


der 1, becauſe it is leſs than the Divs/or. This done, 
the Djvidual, or number whereof the queſtion muſt 


be asked, is 19. | 

V1. Having thus prepared the numbers, ask 
how often the Divi/or is contained in the Dividual, 
and write the number which anſwers the queſtion 
in the Qzorient ;, then multiply the Diviſor by the 
number placed in the Qzotient, and ſubſcribe the 
produCt underneath the. Dividual. Laſtly, having 
drawn a line under the product, ſubtraf&t it from 


the Dividual, and ſubſcribe the remainder orderly 


underneath the line. Sodemanding how 


8) 192 (2 many times the Divi/or 8 is found inthe 
I6- Dividual 19, the anſwer is,two times, 
—,  wherefore I write 2 in the Quorient;then 
of multiplying the Diviſor 8 by 2 (thenum- 
ber placed in the Qzorzerr) the product is 16,which 
I ſubſcribe orderly under the Dividual 1 9; andafter a 
line is drawn underneath the product 16,I ſubtract it 
from the Dividual 19, and place the remainder 3 
underneath the line. 
IX. Put another point under the next place of the 
Dividend towards the right hand, and bring down the 
Figure or Cypher ſtanding in that place to the re- 


mainder ; that is,ſet it next after it, ſo the whole will 
be anew Dzvidual: Thusa point being placed under 


2 which ſtands in the next place of the 

8) 192 (2 Dividend, I write 2 next after (to wit, 

16 on the right hand of) the remainder 3zſo 

I Is 32 anew Dividual, or number where- 

of the ſecond queſtion muſt be asked, 

and the work will ſtand as you ſee in the _ 
X, 
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X. Anew Dividual being ſet apart,renew the que- 
ſtion and proceed according to the 8th Rule of this 
Chapter. Thus demanding how often the D:viſor 8 
is found in the Dividual 32,the anſwer is four times; 
wherefore I write 4 in the Qz0rzexr,then multiplying 
the Diviſor 8 by four (the figure laſt placed in the 
Quotient) the produtt is 32,which I ſub- 
ſcribe under the Dividnal 32, and after a 9)! 92(24 


line is drawn underneath, I ſubtrafCt the 6 
product 32 from theD#vidualz2,& there 32 
being no remainder, I ſubſcribe o under 32 


the line, ſo the whole work being finiſht, 


, the Quotient is found to be 24, and the 


operation ſtands as you ſee in the Example; where- 
fore I conclude,if 192 pounds be equally divided a- 
monegſt 8 perſons, the ſhare of each perſon will be 
2.4 pounds. 

A ſecond Example. Let it be required to divide 
936 pounds into 9 equal parts ; having diſtinguiſh- 
ed the firſt D;jvidual by a point,(according to the 7th 
Rule of this Chapter) I demand how often the Di- 
viſor 9 is found in the Dividualo, and 
finding it once contained in it, I write: 9) 936 (t 
In the Q#orjent;then multiplying the Di- 
viſor 9 by 1,the produ@ is 9,which I ſub- 09g 
{cribe under the Dividual 9; after this, p= 
a line being drawn under the product 9, 

I ſubtraCt it from the Dividual 9, and there being no 
remainder, I place a © underneath the line, as you 
ſee in the Example. 

Again, placing a point under 3 which 9)936(10 
ſtands in the next place of the Djvidend,l ED 
tranſcribe the ſaid 3 next after the re- A 
matnder o for anew Djvidual,then asking = 3 

" 'ÞD 3 


now 
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how often the Diviſor 9 is contained in the Divi- 
dual 3, and not finding it once contained therein, 
I write © in the Quoriexr , and now becauſe the 
-product which ought to ariſe from the Multiplica- 
tion of the Divifor by o (the Cypher laſt placed in 
the Quotient) amounts to o, the Dividual 3, out 
of which that produCt ſhould have been ſubtracted, 
remains the ſame. without alteration ; wherefore 
after a point is ſubſcribed under 6,the next place 
. of the Djvidezd, I annex 6 to the 

9 )936 (rog4 Dividual-3,ſ0 there will be a new 
_ Dividual, to wit 36 ; then deman- 


9 ding how often the Divifor 9 is 
036 — found in the Diviaual 36, the an- 
36 . {wer will be 4 times; wherefore [ 


place 4 in the Quotient, and multi- 
plying the D-viſor 9 by 4. the pro- 
duct 1536, which I ſubſcribe under,and ſubtract from 
the Diviaual36,f0 the remainder is10,thus the whole 
work being, finiſht the Quotiezt is found to be 104,as 
you ſee inthe Example;wherefore I conclude,if 936. 
be divided equally amongſt 9 perſons, the ſhare of 
each will be 104 /. In like manner if 296163 be di- 
vided by 7,the Quorient will be 42309. 
The ſubſtance of The whole work of Diviſion is 
arvifion by what briefly contained in this following 
methad foever. Yerxſe.. 
Dic quot, multiplica, ſubdue, transferque ſecundum. 
Or thus, | 
Firſt you muſt ask how oft, in Quotient anſwer make; 
Then multiply, ſubtraft, a new Djvidual takg. 
A Compendiaus XI. When in the Diviſion the 
way of dividing Diviſor conſiſts of a ſingle Figure 
by a ſingle figure, only, the Quotient may' be written 
down, 


* —_ 
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down,and all the operation performed in mind,with- 
out writing down any part thereof; ſo 82506 being 
Ka given to be halfed or divided into two equal parts, 

the work will be thus, The Dr- 2) $2506 (412 

viſor 2, is found In 8 four times; JO (41293 
in2 once; in 5- twice and there will remain 1, 
which one being ſuppoſed to ſtand before(to wit,on 
the left hand of )the Cypher,makes 10,then I ſay 2 is 
found in 10 five times;and laſt ofall ins threetimes; 
{9 that the true Quotient or one half of the given 
number $2506 is found to be 41253. | 

In like manner if $2900 be given to be divided 
by 3,0or into 3 equal parts, the 
5. ÞÞ - work will be . ht the Dzwifer 3 3) 82506 (27502 
I is found in $ twice, and there will remain 2.which 2 
being ſuppefed to ſtand before (to wit, on the left 
hand of) the following 2, makes 22 ; then I fay 3 
is found in 22 7 times,in 15 5 times, in © not at all, 


: and laſtly in 6 twice; ſo that the true Quotient or one 
4 of the 3 equal parts required is 27592. After the 


{ame manner may divigon be wrought by any ſin- 
f gle agure, lang: way much charge cs the memory. 
Note, here the Learner may as . 
what ſhall .be done with the laſt ke Parns 
; remainder, if any happen, when the Dzuiſion is end- 
c the Diviſion is finiſhed ? For a full® £4; 7 any happen, 
, anſwer to this, I refer the Reader to the Nate in the 
fifth Rule of the ſeventh Chapter; yet I ſhall here 
proponnd an example where the faid caſe happens, 
7 viz. Let it be required to divide 351 by 8, or 351 
; pownds equally amongſt 8 perſons ; now if the opera- 
tion be proſecuted according to the ' 
former rules, the Quzorjent will be 7 
found to be 43 and _ the Djviſion 8) 351 (43 


4 & 290 
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is finiſht, there will remain 7, that is, each perſon 
muſt have 43 pounds, and there will be an overplus 
of 7 pounds, which mult be alſo divided equally a- 
mong the 8 perſons, but that cannot be done till 
the 7 pounds be reduced into ſhillings, and then 
thoſe ſhillings muſt be divided by 8 to give every 
perſon his due ſhare of the ſhillings contained in 
the ſaid'7 pounds ; again, if there yet remain any 
ſurpluſage of ſhillings, they muſt be reduced to 
pence, which muſt alſo be divided by 8, to give 
every perſon his due ſhare of pence : ſo that when 
this queſtion is fully anſwered each perſons ſhare 
will appear to be 43 .—17 s.— 64. But how the 


before-mentioned Red»#jon is performed, will be ' 


made manzfeſt in the fifrhRule of the next Chapter. 

Diviſion:by.cvo XU When the diviſor conſiſts of 
or more fizures, two,three,or how many places ſoever, 
the firſt andea- the operation is more difficult than the 
freft Method. former, but depends upon the ſame 
grounds, and therefore the Learner being well 
versd in the preceeding method of dividing by a 


{ingle figure, will the more readily underſtand theſe 


that follow, which are two, whereof the firſt is the 
eaſier, but the latter more expeditious, and that 
which indeed is principally to be aimed at : For an 
example of the tormer, let it be required to divide 
4112772 by 708, or (which 1s the ſame) to divide 
4112772 Into 708 equal parts. 
-Firſt, a Table is to be made to ſhew at firſt ſight 
any eMultiple or produtt of the Divi/or, it being ta- 
ken twice, thrice, or any number of times under 
ten, ſo having firſt written down the Divi/ſor it 
ſelf 708, and drawn a line on the right hand there- 


againſt 


of, I place 1 on the right hand ofthe line diredtly- 
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againſt: the Diviſor ; then.un- - The Diviſor. 7081 
derneath the Divi/or 708 I ſub-  £ 1 14162 
ſcribe the double thereof, 'D | 212413 
which is 1416, and place the AR | 2832[4 
| figure 2 diredtly againſt the E ; 35495 
ſaid double, to wit, on the 0- S5 424816 
ther ſide of the line. Again, R | 495617 
adding 1416 (to wit the don- E 1] 566418 
ble; to the Divi/or) to the Dj- <L6 37219 
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viſor it ſelf 908,the ſum is 212.4 

for the tripleof the D#vjſor,this triple I ſubſcribe un- 
der the double,and place z on the other ſide of the 
line right againſt the triple. Again adding 2124 
{the triple of the Divz/or) to the Diviſor 708,I find 
2832 for the quadruple of the Dijviſor, which qua- 
druple I ſubſcribe under the triple,and proceeding 
in like manner, at laſt the table is finiſht, which rea- 
dily ſhews the Dzviſor, with the duple, triple, qua- 
druple, quintuple, ſextuple, ſeptuple, oftuple, and none 
cuple of the Diviſor, | 

Now for a proof of the ſaid Table, adding the 
laſt number thereof,to wit, 6392. (which was found 
to be nine times the Dz:v3/or) to the Diviſor 708, I 
find the ſum to be 7080, which (by the 12th Rule 
of the fifth Chap.) is evident ten times the Divſor ;, 
wherefore I conclude that the Table is true, in re- 
gard that the laſt number thereof is derived from all 
the ſuperior numbers. 

The Table of Multiples or Produtts of the Divi- 
for being thus. prepared, write down the dividend 
on the right hand of the Dzv3/or ; then d:{[tinguiſh 
by a point {o many of the foremoſt places of the Di- 
vidend towerds the left hand, as are either equal in 


| yalue (being conlidered apart) to the Diviſor, or 


which 


46 Diwvifjon Book I. 
7011) 4112772 (5809 which being greater 
CE0S yet come nearelt to the 


3 41G}2 

2124|3 2840 __ - value thereof, thus 1 
2832}4 5727 ſubſcribe a point under 
3540l +++ 2, thereby ſetting apart 
42.4 5664 4112, being the feweſt 
49557 6372 of the foremoſt places 
5664/8 6372 which will contain the 
6372[9 - Djviſor 708, fois 4112 


the azvidual (or num- 
ber whereof the firſt queſtion muſt be asked;) then 
demanding how often the Divi/or 708 is contained 
in the dividual 4112, the anſwer will be found by 
the Table to be five times, for looking in the Table 
I] cannot find the 4djvidual exattly, but I fee that 6 
times the D#vi/or is the next greater than the diw4- 
daal 4112, and five times is the next lefſer ; where- 
fore I write 5 in the Quotient, and rhe number in 
the Fable which ſtands againſt 5, to wit, 3540 I 
ſubſcribe under the djvidual 4112, then having 
drawn a line underneath, I ſubtraft 3540 (which 
. is five times the Divs/or) from the dividxal 4112, 
and fybſcribe the remainder 572 underneath the 
line ; that done, I put a point under the next place 
of the 4jvidend towards the right hand, and be- 
cauſe the figore 57 ſtands in that place, I tranſcribe 
+ next after the remainder 572, fo there is 5727 for 
a new d4ividual. 

Then demanding how often the Divi/or 708 is 
contained in the &vidual 5727, the anſwer will be 
found by the Table to be 8 times, for looking in 
the Table 1 find that 9 times the Dzvz/or is the next 
greater, but 8 times is the nextleſſer than the divi- 


dual, wherefore I write 3 in the Quotient, an 
| Lhe 
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the number in the Table, which ftands againſt 8,to 


* wit, 5664 | fabſcribe under, and ſubtract from-the 


dividual 5727,placing the remainder 63 underneath 
the line. 

Again, I put a-point under the next phce of the 
dividend, where | find the figure 7, and therefore 
tranſcribing 7 next after the remainder 63,the new 


: dividual will be 637, then demanding how : often 


the Diviſor 708 is contained in the dzvidual 637, 


and not finding it once contain'd therein, I write 


© in the Quorient, and ſince in this caſe (that. is, 
when a Cypher anſwers the queſtion) the dividual 
remains the ſame without alteration, the figure or 


'cypher ſtanding in the next place of the dividend is 


to be tranſcribed after the 4ividyal for a new divi- 
dual, ſo writing 2 next after 637, the new dividual 
is 6372, Wherefore demanding how often the Dz- 
viſor 708 is cantain'd: in 6372, I find by the Table 
It is contain'd. in it 9 times, wherefore writing 9 
in the Quotient, and placing the number which 
ſtands againſt 9 in the Table, to wit, 6372 under 
the dividzal 6372, and ſubtrafting it from the divi- 
dual there will remain o. Wherefore I conclude 
if 4112772 be divided:by 708, or into+708 equal 
parts, the' true Quorient Or one of the equal parts 


required is 5809. Diviſor, 188j1')._ 
In like manner if x | 376/2 20304 (108 
20304 be divided by © | 5643 co 
188, that is into 188 & 7524 138 
| equal parts, the quo= » | 9495 1504 © 
rrent ariſing or one of 2 4 11286 roog, 
thoſe equal parts will 2% | Lo: GE 2 
be t08,andthe opera- V I 504;8 
tion will ſtand as you S | 1692/9 
ſe. SL The 
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The preceeding method of Dzvi/ien by the help 
of a Table of the Multiples or produdts of the Divi- 
for, as it is moſt eaſe, ſo-in ſome Caſes (namely , 
where the Di-ifor is great, and a Qaotient of many 
places is Tequired, as in calculating Tables of Mte- 
reſt, Aſtronomical Tables, and ſuch like) it excels all 
other ways of Diviſion, both in reſpect of certainty 
and expedition, but for common practice it is too 
tedious, and therefore I ſhall proceed to the choiceſt 
practical method. | 
XIII. I zow come to the laſt and principal method of 
Diviſion, when the Diviſor con- 
The latrer and chol- {/25 of many. places, which to ſuch 
ceſt prattical Merhod  ,. pe the Table of Multipli- 
of Diviſion, when the 1 , 
Diviſor conſiſts of ma- C4110 by heart will not be diffi- 
ny places. calt ; For example, let 56304 
' be a number given to' be di- 
vided by 184, that 1s, into: 184. equal parts,and the 
©xotient or -one:of the equal parts is required. 
 Fieſt, diſtinguiſh by a point (as before) ſo many 
of the- foremoſt places ef the dividend towards the 
teft hand, as are either equal in value (when they 
are conſider'd apart) to the Divi/or, or elſe, which 
being greater, yet come neareſt unto it, thus 1 
fubfcribe a point under the figure 3, thereby ſet- 
ting apart 563, —_— the feweit of the foremoſt 
places which will contain the Divi- 
184) 56304 ( for; 10 is 563 the dividual, or num- 
ber whereof the firſt-queſtion muſt be asked, Ha- 
ving thus prepar'd the numbers, I demand how of- 
ten the Divi/or 184 ts contained in the dividual 563; 
and ſince to anſwer this queſtion and ſuch like , 
there 1s a neceſlity of trial, it will be requiſite to 
- ſhew how this trial may fitly be made ; firſt, _ 
ore 
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fore compare the number of places in the dividxal 
v+- | with the number of places in the Divi/or , and 
y , | when the pumber of places is the ſame in both, ler 
it be asked how often the firſt or extream figure of 
c- | the Diviſor towards the left hand is contained in 
211 & the firſt figure of the dividual towards the ſame 
ty | hand ; ſo here demanding how often 1 is contain 
»o 8 ed in 5, the. anſwer is 5 times; whence 1 inferr 
(| | that the Div4/or 184 is not contained oftner than 5 
times in the d:vidual 563 (for 6 times 184 is mani- 
of | feltly greater than 563) but whether it be contain- 
»- | ed 5 times in it or not, examination muſt be made 
ch BE either by multiplying (in ſome by place) the Divs- 
;." ſor 184 by the ſaid 5, and comparing the produ&t 
5. with the dividual, 563 ; or elſe thus, ſaying 5 times 
4 1 (to wit the 1 in the Divi/or) is contained in 5,to 
i- & wit, the firſt figure of the divedual 563, 5 times , 
1e but then 8 the following figure of the Divsſor,can- 
not be found 5 times in 6, the following figure of 
y B the dividend, and conſequently the Diviſor 184 Is 
e not-contained 5 times in the dividzal 563 ; where- 
y fore I make another trial to ſee whether it may be 
h contained 4 times in it or not, ſaying 4 times 1 is 4 
! 
t 


which is found in 5, and there will remain i, bur 

then 4 times 8, which is 32,cannot be had in 16 {for 

the 1 before remaining being ſuppoſed to ſtand on 

B the left hand of 6 maketh 16) hence I conclude a- 
gain, that the Diviſor 184. is not Contained 4 times 
in the dwvidual 563 ; wherefore I make another 
trial to ſee whether it may be contained 3 times in 
it or not, ſaying 3 times 1 is 3,which is found in 5, 
and there will remain 2, again, 3 times 8 is 245 
-which is found in 26. (for the 2 before remain- 
ing beinz ſuppoſed to ſtand before the. 6 - 
THe 
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the dividual makes 26) and there will remain 2;Laſt- 
ly, 3 times 4 is 12, which is likewiſe found in 23, 
(for the 2 remaining being ſuppoſed:to ſtand before 
the 3 in the dividual makes 23) whereby I ſee that 
the Divi/or 184. is contained 3 times in the dividual 
$63 , wherefore 1 write 3 in the Quorient, and 
proceeding according to = _> m = =p mf 
> ter,[ multiply the Dsw4/or 184 by 3 
134) 363 94 (3 (the figure ed in the Quotient) 
552 ___. fothe Produtt, is 552,which I ſub- 
hs ſcribe orderly underneath the djvi- 

dual 563, then having drawn a line underneath the 
ſaid Produ, 1 ſubtract it from the dividual,and ſub- 

ſcribe the remainder which is 11 under'the line. - 

Again according to the oth Ryle of this Chaprer, 
I bring down o which ſtands in the next place 
of the dividend, to the remainder 1 1, ſo there is 110 
for a new djvidual, then demanding how often the 
Diviſor 184 is found in the djvidual 110, and not 
finding it once contained in it, I write © in the 
Bnotient (which is to be done as often as the que» 
ſtion is anſwered by nothing 3) now becauſe the 
Prodntt ariſing from the multiplication of the Dj- 
Tifor by o (the Cypher laſt placed = Buorient ) 
amounts to o; the dividual 110 

ns vg (395 out of which that Prodatt ſhould 
$52 be ſubtrafted , remains the 
———o f{ame without alteration ; where- 


I 104 fore after a point is ſubſcri- 
"__ bed under 4 the following 


place of the dividend, I annex 
4 to the laſt d;vidual 1 10,for there will be a new divi- 
dual, to wit,1104;and here the queſtion at large is to 
know how often 184 is found in 1104 : but to lefſen 
the 
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the trial, becauſe the 4#vi4«a/ conſiſts of one place 
more than is in the Dijvs/or, it muſt be asked how - 
often the firſt figure of the Diviſor on the left hand 
is contained in the two foremolt places of the divis 
aual towards the left hand, viz. 1 demand how of- 
ten 1 is contained in 11, and although it may be 
had 11 times, yet I need never begin the trial a« 
bove 9 times, therefore I make trial with 9, ſay- 
ing 9 times I is 9, which is found in 11, and there 
will remain 2 ; but then 9 times 8 which is 72 cat 
not be found in 20 (20 becauſe the 2 remagin- 
ing being ſuppoſed to ſtand before o in the devi- 
dual makes 20) therefore I make tryal with 8 fay- 
'ing 8 times 1 is 8, which is foundin 3r , and 
there will remain 3; but then 8 times 8 cannot be 
had in 30 (30 becauſe the 3 remaining being ſup- 
poſed to ſtand before the © or Cypher makes 30) 
therefore I make trial with 7, ſaying 7 times 1 is 
7, Which is found in 11, and there will remain 4; 
but then 7 times 8 cazinot be had in yo, therefore 
I make trial with 6, ſaying 6 times 1 ks 6, which 


| is found in 11,and there will remain 5 ; alſo 6 times 


8 is 4B, which is found in 5o, and there will remain 
2; laſtly, 6 times 4 is 24, which is found in 24, 
whereby at length I ſee that the D#viſor 184 is 
contained 6 times in the Diviawnal 1104, wherefore 
1 write 6.intthe Qmorient, and proceeding accord- 
ing to the 8th Rc of this Chapter, I multiply the 
Dwviſor 184. by 6 (the figure laſt placed in the Qxo- 
tent) ſo the Produtt is 1104,which being ſubſcribed 

under and: fubtrafted from the dividaal 1104, the 
Remainder is©,foat laſt I conclude that the Deorienr 


Tought is 306. 


Note, lf the figure aſſumed for the Quorrent 
holds 
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holds good upon trial, as aforeſaid, by two or 
three of the foremolt places of the di%idual, it will 
for the moſt part hold throughout the djvidual ; but 
this muſt be a perpetual Rule, that whenſoever the 
Produtt of the multiplication of the Diviſor by the 
figure placed in the Qzorienr happens*to be grea- 
ter than the azvidual, from which it ought to be 
ſubtra&ted , ſuch Produtt muſt be ſtruck out of 
the work, and a leſſer figure is to be placed in the 
Quotient. 
For a ſecond Example,let it be required to divide 
I5114220 by 2987, or into 2987 equal parts. 
Firſt, the Divi/or 2987 being greater than 1511, 
(to wit, the four foremoſt places of the Dividend} 
I ſet a point under 4, thereby ſetting apart 15114 
for a Diviaual; then becauſe the Divinual conſiſts of 
one place more than the Dz- 
2987) 151 14220 (5 »jſor, I ask how often 2 (the 
R frlt figure of the Diviſor to- 
4935 __ _ wards theleft hand) 1s con- 
179 tained in 15 (the two fore- 
moſt places of the djvidzal) and finding the anſwer 
to- be 7 times,l inferr thence that the Diviſor 2987 
cannot be contained more than 7 times in the avi- 
dual 15114 ; but whether it will be contained 7 
times 1n 1t or not, examination muſt be made , ei- 
ther by multiplying 2987 by 7 (in ſome by-place) 
and comparing the Produ& with the 4d:vidual 
I5114,o0r elſe by the manner of trial before deliver- 
ed in the laſt Example : ſo at length it will be dif 
covered that the Diviſor 2987 will not be found 
_ above 5 times in the djvidual 15114 3 wherefore 
(according to the 8th Rule of this Chapter) wri- 
Ling 5 in the Quotient, and multiplying 2987 o 5 
Fl 


I bring down 2, the next 
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Ffubſcribe the produtt ofthat multiplication;which 


is 14935, under the djividaal 15114, then drawing 
a line underneath the ſaid Product, and ſubtracting 


it from the dividual 151 14,] ſubſcribe the remainder 
- 179 under the line. 


Again (aceerding to the gth Rule of this Chapter ) 


Place of the Dividend, ro 2987) 15114220 (50 


the ſaid Remainder 179, 14935 


| the new Dividual will 1992" 
be 1792 3 that done,asking hoy often ' the holler 


2987 1s contained in the 'dividual 1792, and het 
finding it once contained in it, I write ©'in the 


Quotient 3 and here becauſe the queſtion i is anſwer- 
ed by o, the next place of the —_— to wit 2, 
1s-to be brought down to 

the djvidual 1792, ſo the 2987) 51 EIN 
new aividual is 17922. " 


Then renewing the que- 14038 

ion, and proceeding as | © ann 
hefore, at length the Di- ' © *8 175922. 
viſion being finiſht, the "17922, 
Yuotient will” be found OO ir mln nts 
$060 exaCtly;without any Cp F- JH 


Remainder; bnt if any Re- 
mainder had hapned after chi is fibttation of the laſt 
Product it -muft have been proſecuted according to- 


the note before given in the example at the latrer 


end of the 11th Rule:of this Chaprer. 

Jn like manner if 120893 9539 be divided by 
19999, Or into” 19999 equal parts, the quorient, of 
one of thoſe equal parts, will be found 60450; and 


| ths work Wil IR as here you Ke, 


E T " 
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10600) 1208 O (604.40 This latter me- 
19999) 12009395 56 (6045 Fae" of Diviſion 

11 ets 4} is to be preferr' 
97225 before any of the 


— 


—_ common ways of 

99995 dividing by daſh- 

0999 ing out of figures, 
_ —— > where-the ſteps'of 

| wo the Diviſion are {9 


'confounded (beſides the burden upon the memo- 
ry, by a promiſcyous Multiplication -and -Divi- 
ſion) that if any E&rour happen, it can hardly be 
corrected without beginning the work anew-; 'But 
in the way before explained, the particular Multi 
plications , SubtraCtions, and Remainders, which 
belong to every figure of the Quotient, are ſo :d 
Rinctly and clearly expreſt, that -if an errour hap- 
pen, the work may eaſily be reformed. ir 

XIV. So often as the queſtion is repeated -in-D1- 
| viſion, ſo many places there mult be 
How the num- in the quotient (which-may be dif- 


ber of places in cgyered by the number of Points pla» 


the Quotient 4; 
$5 46G ced under the dividend) and ſo many. 
a 0s times is one and- the ſame kind -of 
operation repeated , the- ſubſtance 
whereof is contained in the Verſe before-mentioned 
at the end of the 10th. Rule of this Chapter. <þ 
XY. When the Dijv/or conſiſts. of 1 or an unit 
in the extream place towards the lef; 


A Compendious han d, and nothing but Cyphers ton 


way of dtuiding 


by 10, 100, Wards the right, the diviſion is per-. 


1000, Wc. formed by cutting off with a line- ſo 


many places of the Dividend towards the right . 


hand asthe Djviſor hath Cyphers 3 ſo the figures 
: , which 


42 * 
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»- | whichſtand on the left hand of the line, give the 
n | -Quotient;/and thoſe cut off to the right (if they 
d | He -fgnificant figures) are to be proceeded with 
28 afrpluſege -or overplus remaining, according 
of | _ tothe; Note at the end of the eleventh Rule of this 
t- | Chapter: :So if 47201. were gi- 
$, | yenfto+be divided equally a- 10) 472]0 (472 
of | -mongſt [10 perſons, the ſhare 100) 47 [20 ( 47 
ſo | of cach would. be 4721. alſo if 1c00)4/720 ( 4 
0- | «the ſaid 4720 /. were to be di- | 
- vided equally amongſt 100 perſons, the ſhare of 
de if [each would be 477. and there would be a ſurplu- 
ut {age or remainder of 20/7. to be alſo ſubdivided 
SE amongſt them, after the {aid 201. are converted 
un W into ſhillings according to the fifth Ryle of the 
FE | -next Chapter. Laſtly, if the ſaid 4720/7. were to 
p- | be divided amongſt 1000. perſons "the ſhare of 
.: | cach;would be 47. and there would be a remain- 
1- i derof 5207. to be alfo divided as aforeſaid. See 
ve if the form of the Work in the 2argerr. 
i'- XVI. When the Diviſor conſiſts of any ſignifi- 
a- © cant figure or figures in the firſt or 
IJ, | forcinoft place or places towards the 4nyher Com- 
of I left hand,and nothing but a Cypher 753” 
ce il .or- Cyphers towards the right, cut off 
d I by aline ſo many places'of the Dividend. towards 
_ I theright hand as the. Dsw4/or hath Cyphers towards 
16 F the right ; then divide the figures of the Dividend, 
is © which ſand: on the left hand of the line, by the 
0= I figures if the Diviſor which remain;when the faid 
r- | Cypher. or Cyphers are omitted, reniembring after 
0. I ithe diviſion is finiſhed,to-write down next after the 
it aſt: Femainder the' places 'of the Dividend which 
Kwere-eirit cut off :: So if 36732 were' given to be 
>, divided 
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divided by 20; the Quotient. will * be- 1836", nd 
there will remain 12,viz. if you cut-off one Place 
from the Dividend towards the right hand i(becatſe 
the __ ends with one Cypher) and: then di- 

vide'the: reſt, to:witz $6573 
2|0) is (1336 by 2 (according'to the. 1xth 

Rule of this Chapter )- there 
will ariſe'in the Quotient 1836,and the laſt Temain- 
der after ſuch divifion. is . finiſht, 'wilt-be fr; unto 
which if 2 (the figure firſt cut off from tlie Divi- 
dend) be annexed, the total remainder'is'12. 

In like manner if 7456787, were given'to be di- 
vided by 304900,the Quotient will be 24;and there 
will remain 160787; viz. If you cut off 3 pla- 
ces from the Dividend towards the right hand 

. (3 places, becauſe 'the 
304 | 000) 7456 | 787 (24 .Diviſor ends with 3 
. 6O 


ADE.  Cyphers )and then di- 
1 376 "vide 74.56 -by 304, 
1216 -+- there will ariſe in the 


Quotient 24. and- the 
laſt remainder, after 
ſuch diviſion is - Gniſht, will be 160, unto which if 
787 (the places firſt cut off from the Dijvidend) be 
annexed, the total remainder or ſurpluſzge is 
.160787, "which i is to be proceeded with, 'as 1s dire- 
Cted in the Note at the Latter end of the eleventh 

Rale of this Chapter. 
XVII. . Diviſion | and Multiplication do. inter- 
_changeably prove one another ; for 


The proof 0 
Tie oof of In Diviſion if -you multiply the Divt- 


. -andDiviſon, ſor by the Quotient, the Product will 


be equal to the Dividend: So in the 
Example of the 13th Rule of this Chapter.; if _ 
the 


—_— 


p 
| 
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_ the Diviſor be multiplied by 306 the. Quotzent, the 
Product is 56304, which is the ſame with the Di- 
iſe | vidend ;, but when, after the whole Diviſion is fi- 
di- | niſhed, any figures remain of* the laſt SubtraCtion , 
53 | add them likewiſe to the Produtt : $o in the laſt 
th il Example of the 16th Rule of this Chaprer, the Divi- 
re | for 304coo being multiplied by the Quotient 24, 
In- & produceth 9296000, unto which if you add the 
to | number remaining, to wit, 160787, "the ſum is 
vi- 7456787, which is the ſame with the Dividend. 
Again in Multiplication, if the Product be divi- 
Ji- ded by the Multiplicator, the Quotzene will give 
re you the Multiplicand, or if the Product be divi- 
la- | ded by. the Multiplicand, the Q»orjene will give 
nd you the Multiplicator : So in the firſt Example of 
-he the oth Rule of the laſt Chaprer, if the Product 
3 111024 be divided by the Maltiplicand 3084, the 
di- MM. 2zotient gives the Multiplicator 36. | 
24, Thereis alſo of Multiplication a Common proof 
he argued from the Multiplicand , the Multiplicator 
he Y and the Product, by caſting away nines, but by 
er that way of Proof (though rightly uſed) «- falſe 
if Y. Product will be affirmed to be true : Example, if 
be 34652 be multiplyed by 786, the true Product is 
1s 2721132; but if I ſay 4953132 or 3153132 Is 
C- the Product (or many others which may-be given) 
th ll the proof by nines will confirm them to be true 
ProduQts, though they are falſe, as will be evident 
T- to ſuch as know the Ryle , which I mention here 
or only to ſet a brand upon it, that it may be avoided 
Ui by all loyers of Truth. 


he .$0] 
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CHAP. VII. 
Redudlion. 


1. {Oraſmuch as in Money, there are diverſitics 
k of kinds, viz. in England , Pounds, Shillings, 
Pence, and Farthings ; allo divers kinds of Weights, 
AAdeaſures, &c. as hath been fully declared inthe ſe- 
cond Chapter; and becauſe it is often times requi- 
red to find how many pieces of one kind of Money 
are equal 1n value to a given number 'of attother 
(and 1o likewiſe of Weights, Meaſures, &Cc.) it will 
be convenient in this place to ſhew how that 1s per- 
formed, ſince thereby the Rules of eHultiphcation 
and Dzviſioz before delivered will be exercis'd. This 
kind of operation is called Redaor. | 
II. Reduttion is either deſcending or aſcending. 
T17. Reduction deſcending is,when ſome Integers 
of a number of greater denomination being given 
It 1s required to find how many Integers of a leſſer 
denomination are equal in valne to that given num- 
ber of the greater: As when it is required to find 
how many ſhi/l;zgsare contained in 3o!. Likewiſe 
how many pence in 3205.0r how many hozrs in 365 
days, &c. | | 
IV. Reduftion aſcending, is, when ſome Integers 
of a nymber of leſſer denomination being, given, it 
Is required to find how many Integers of a greater 
denomination are equal in valne to that given num- 
ber of the leſſer : As when it is required to-find how 
many pexce are contained in 500 farthings : likewiſe 
how many ſhilings in 348 pence : or how many days 
- In $64 hours; &c. V. Rf- 
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V. Redaition. deſcending is performed by Mul- 

tiplication., for if the given number 

of Integers of a. greater denomina- |. RedTiog 02> 

tion be multiplied by a number , 7, by tut. 

which expreſſeth how many Integers riplication. 

of the leſſer are equal to one of the 

Integers- given, the ProduCt is the number of Inte- 

gers of the leſſer denomination required. 

So 2301. of Engliſh Money will be reduced in- 
to. 46e0 s, for if 230 be multiplied by 20 (the num- 
ber of ſh;4jngs which are equal to 1 pownd) the 
product is 4600; inlike manner 
4600 s. wilt be reduced into 230 Pounds. 

'$5290 4 for if 4600 be multi> ___ 22 __ 
plied by 12(the number of pence 46509 Shillings. 
contained in 1 ſhillizg) the pro- I2 SORa 
duCct is 55200. Allo 55200 92 
pence being multiplied by 4 (be- 46 
cauſe 4 farthings make a Pexy) 55200 Fence. 
are reduced into 220800 Far- 4 
things,as by the operation inthe 220800 Farthings. 
Margent is evident. 

The like method is to be 345 Ounces. 
obſerved in Weights, Meaſures, 20 
&c. $0-345 Ounces Troy are "5500 Peny W. 
reduced into 6900 Peny weights, 2, 
and 6g00 Peny weights to "276 
165600 Grains, as by the 1, 
operation in the Afargent you 
may ſee. 

Note,By this Rulethe Learner Compare this with the 
is furniſhed with Skill to reſolve Note upm the laft Ex- 

4 _ ample of the 11th Rule 
that caſe in Diviſion, . when the of the 6th Chapter. 
Dividend is leſs than the Divi/or; 

E 4 Example 


- 


— 


165600 Grains. 
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Example, Let it be required to divide 9 pounds of 
Engliſh Money equally amonglt 8 perſons ;- here 

* It iS evident that the Dividend 7 1s leſs (than the 
Diviſor $; that is, the number of pounds 1s leſs 

 * than the number of. Perſons, and conſequently 

/ each ſhare muſt be leſs than a Pound ; ſo that in 
effeCt it is required to find how many Shillings and 
Pence belong to each Perſon for his ſhare : Firſt , 
therefore reduce the 7 Pounds into Shillings, which 
will be 140, theſe divided by 8 give 17 Shillings 
£0 each Perſon, and there will - yer be a remainder 
of 4 Shillings to be alſo equally 'divided into. 8 
parts, but theſe 4 Sh:illings muſt be firſt' reduced 
into Perce, which will be 48, then dividing 48 by'}ll * 
8; the Qn0rient will give 6 Pence more to every Per- 
ſon : ſo ar laſt it appears that if 5 Pounds of Eng- 
liſh Money be equally divided into 5 parts, the 
entire Qu9tent (or one of the equal ſhares) will 
be 17 Silings and 6 Pence, 

in like manner, if 354 Ponnds of Engliſh Mo- 
ney. be given to be divided equally amongſt 125 
Perſons, the ſhare of each will be found to be 2 
Pounas, 16 Shillings, 7 Pence, 2 Farthings , and 
ſomewhat more, but the parts of a Farthing being 
of no moment (and not properly to be handled in 
this place) are neglected. 

Compare theſe two Examples with the laſt 
Example of the eleyenth Rule of the ſixth Chap- 
ter. - ke 

In Reau7tion deſcending, the Learner may receive 
help by the ſubſequent Tables. | 
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.1, Of Engliſh Money, 


Pounds De 205  Shillines, 
x\ þ: 
Shillings =I12Y'S I Pence. 
| = as 
'= os. | 3 
Pence SCa4 Farthijngs. | p 


2. Of T, A Weight. 


Pounas Ounces. 
WE 
Ounces 20 >'S I Peny Weights, 
Q 
Peny W. (2.. Grains. 
Alſo in PR 4 Weights. 
Ounces Troy ySD& 8 . Drams. 
Drams =. 3 S Scruples. 
= = 
Scruples JS C20 Grains, 


3. Of Averdupois Weights. 


HundredW. YD ( 4) & ( Quarters. 
Quarters < 280 EZ )Ponras, 
Pounas SE y16( 2 Ounces, 
Onnces S (16 " Drams. 
4. Of _—_ Meaſures. 
H hs D(63J ® Gallons. 
Gallons .<, F- _ JPorttes. 
Pottles S ) 2( 2 )Quarts.' 
Quarts /YY 2 "FS Pants, 


5. Of 


To reduce 
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5. Of Dry Meaſures. | 


Duarters D Buſhels. 

Pecks L | Y Gallons. 

Gallons Dn 8 Pottles, 

Portles = Quarts. 

Quarts Y Pints. 
6. Of Long Meaſures. 

Engliſh Miles YC 8 Furlongs. 

Furlongs {  N220f & Yrarar. 

Yards RI 3 > I <Feet. 

Feet S }12A& /nches. | 

Inches SC 3 Barley Corns." | * 
Alfo, 

Yards or DC4) 8 © Quarters. 

Ells. £29 Y = 
Quarters S C4) & nails. 


7. Of Superficial Meaſures of Land. 


Acres && 3 4 c Y Roods. 
PM 
Roads S C40. & Ef Perches or Poles. 


8. Of Time, | 
Weeks DC(7 2 8 CDay.. 
Days = ; S < Hours. 
Hours \S (609 & ClMinmes. 
Inte- VI. Integers of divers denomina- | 


gers of divers ; 
god i tions may be reduced into the laſt of 


into the loweſt Fhoſe denominations according to the 
of thoſe dena= fifth Rule aforegoing, by deſcending 


mInations. 


orderly to the next inferiour denomi- 
nation 


*» 
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nation, and adding to- each Producd'fuch Integer 
_ (if there be any) which'are of the! fame:name. 

So 12 Powds, 13 ſhmilings,and 10 pence'may- bere- 
duced into 3046: Pence in this 4 xs &@& 
manner, vjz. 12/1. multiplied 12 —13—ro, 
by 20' (becauſe 20 5. make one 20 
{? produce 240 Shillngs , un- . 255 

o Which ben 13 +. the ſum ay# rg 
is 2583 Shillings, Again, 283 # F<, on" 
muleplied by I2 = br $7 aus Shilengs. 
ſhilling is' equal to 12 Pence) === > 
produce 3036 Pence , unto Fe. 
which if 10 Pence be added Lf. __ 
'the ſum is 3046 Pence, as by 3936 - 
the operation in the Aargenr ©4470 
is manifeſt. 3046 Pence. 
But after that general Method 1s well underſtood 
the work of the laſt Example, and fach like may 
be contracted thus z viz. To convert 12 Poxras, 
. 13 Shillings, 10. Pence, all into 
Pence, Firſt 12 multiplied by o, © #* d. 
(which ſtands in the units place 12—13—-t0 
of 20) produceth o, but inſtead __29________ 
of o, I write down 3 under the 253 Shillings, 
line (to wit, the three that ſtands 12 
in the units place of the 13 ſhil- 516 
lings in the ſum propounded;)) 253 
Then I praceed to multiply 12 3046 Pence. 
by 2, ſaying twice 2 Is 4, to 
which adding 1 ( for the ten in the ſaid 1 Sh:l- 
lings ) it makes 5; which I ſet on the left hand of 4 
| before written ; Laſtly, twice 1 is 2, which [ ſet on 
the left hand of 5; And ſo 12 Pounds 13 Shillings 
and 19 Perce are converted intq 253 Shillings. 


Y PI 
——— 


64 Atlas. — -BevkT: 


FR It remainsto multiply the ſaid 253 by' 12 (be- 
cauſe 12 Pence makes 1 Shilling )and to add 10 to the 


ProduCt, which may be done thus ; Firſt, twice 3 


is 6, to which adding 10 (to wit, 10 Perce in the 
Sum firſt propounded) it makes 16, wherefore 
(according, to the Rule of Multiplication) I ſet 6 
under the line, and keep 1 in mind; Again, 
twice 5 with 1 in mind making 11,1 write down 
I,and keep 1 in mind; Likewiſe twice 2 and 1 
in mind making 5,I write down 5 ; Then 253 mul- 
tiplied by 1 makes 253, which I ſet orderly under 
516; Laſtly, thoſe two Products added together 
make 3046, which is the number of Perce contain- 


ed in 12 L-—13:.— 104. as before was found out” 


by the general method. | | 
So 35 Ounces, 16 Peny Weights, and 12 Grains 
Troy will be reduced into 17196 Grains. 
VII. Reduftion aſcending is performed by Di- 
fion, for if the number of Integers gi- 
Redufion aſ- yen be divided byſuch a number of the 
tn # Þ7- ſame Integers, as are equal'to one of 
ormed by Di- | : - , 
vis, the Integers required, the Quotient is 
-the number of Integers ſought. , 

So 220800 Farthings being divided by 4* (the 
number of Farthings in a Peny)give 55200 Pence 
in the Quprient ;, In like manner if 55200 Pence be 
divided by 12 (the number of Pence in a Shilling) 
the 2wrient is 4600 Shillings. Laſtly, 4600 Shil- 
lings being divided by 20 (becauſe 20 s. make a 
Pound ſterling) the quotient is 230  Pgunds fterling ) 
which are equal to 220800 F arthings firſt given 
The operation is as followeth. 


4) 


, 
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: . T2) 20) | 
G , 4 ). 220800 (55200: (4600 (239% 
3 DIETS > 14 
e | | 4s 
. | | þ. WY 
| ; \ 92 
6 72 
by OO 
f In like manner, 34268 Grains Troy will be redu- 


b; ced to 51. 11 Ounces, 7 Peny Weight,and 20 Grains: 
r This kind of Redudtion may be made the eafier to the 
r | Learner by the following Tables, . | 


* 3H I, of Engliſh Adins-- | 
| Farthings | » VPente. 
s | Pence” =D I Shullings. 
S Shilling 5. J $ 20) Pounds. 


Ac of T Weig bes." 


& 22 Grain | She Weights, 
J _ PeryW. Ounces. 
; * *\ Ohances / Jo. _ w—_ 


ll OY 7 2 205: Ppt 
| .--41-..: OS mples > i + ' Dix ams. 
 Drams «. b :Qunces Troy, 
Z«- of Averdapoii W 11118 


Drams Ounces. 
Ounces AS Pounds: 
Pounds . ' Sy JQuarters, of C. 
Quarters. I CHund, Weight. 


4.0f 


roy . LE , x ey : : = OUTER , A - . WS.” P, ho 
7 s « . boy F % 
c . - ww bees 
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ors 4. Of Liquid Meaſures. | 
*Pints  YEL 27 Carts. 
Quarts E 2 7 v JPÞottles. 
Pottles s hs > - \ "Sy Gallons. | 
Gallons QC63 Flog ſheads. 
= Dry Meaſures. 
Pints Quarts. 
xQuarts Pottles. 
>Pornles JG allons. 
Gallons Yeoks. 
Pecks Buſhels. 
Buſhels Duarterse 
*\ aſures. | 
Bavley C - Inches; 
Inches * . Feet. 
Feet © Y ards » 
Yards - Furlongs. 
© des $ Engl iſh at les. 
na 22h Comma; 
Ny zo) alſo of Els. 
Guides Yards, alſo Ells. 
. - Of Superficial Meaſures of Lain, 
Perches - 40 Roods or Quarters 
-or Poles "M 3 z $3 of Acres. 
Roods. \ Acres. 


» -= Ti be. 


Hours, 
Hor” 24 iT Day "0 
SPIT 
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; Note, that if after Diviſion is finiſht in Redy- 
Qion aſcending there be- any.. remainder, -it.is of 
the ſame denomination with the: Dividend. ' : - 

Note alſo, thatReduCtion deſcending and aſcend- 


' ing do mutually prove-oneanother, by invertingithe 


queſtion ; for as in 56 Poxrads iterling, there will 
be found 53760 Farthings, by Reduction deſcend- 
ing ; So for Proof: thereof, 53760 Farthings'will be 
reduced to 56 Pownds, by Reduction aſcending. 


| Queſtions to exercife. Reduttion. 


| r, In 257 L how many hillings ? Anſmer, $149. 
* 2, In 30761. how many:ſhillings ? A»ſwerzs1 520. 
3. In 902 ſhillings how:many: pence 2? 4.10824. 


4+ In 2179 ſhillings:how many -farthings ? Azr- 
fwer, 104592. © \\ 


5. In 494, 135, 74. how many -pence ?. 4: 
ſwer, 11923« 55; ; | 


—_ 


6. In 2053 L— 
farthings? Anſw. 1971590. 

7. In 354-1b. of Troy weight how many grains 
(of Gold-ſmiths weight ?) Anſwer, 2039040. 

8. In 300 Engliſh miles how many yaxds ? A:- 


ſwer, 528000. 
9. In 1 Eng 


145.—9d.——af. how many 


liſh mile, how many barley corns 


length ? A4nſw. 190080, 
560 Acres how many Perches ? Anſwer 


Io. In 


$9600. 


> 


1, In 225 Acres 


) 3 Roods, and 30 Perches,how 


many Perches ? Anſw. 36150. 
I2, In 11923 pence how many pounds ? Anſwer 
49h.——135.—74, 


13.10 


ol 


We II'S 
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13. In 5764684 : farthivgs how many pounds ? 
Anſwi'60044.——17s'—q9 d. 


14. In 234678 Perches, how many Acres? Am 


wer, 1466 Actes, 2 Roods, and 38 Perches. 

15;'In 525960-minutes of an hovr, how mas 
- ny days ? Anfw. 365 days and 6 hours (or 1.year 
very near.) 

16. In 10080 Pints, how many Hogſheads 3 ? 
Anſw. 20. 

17. In 34678 grains of Apothecaries weight 
how many ounces Troy ? Anſw.72 Ounces, 1 Dram, 
2 Scruples, and 18 Grains. 

.* 18. In 106735 Pints of wheat, how many Quar- 
ters ? Anſw. 208 Quatters, 3 Buſhels, 2 Bockezh Gal- 
lon, 1 Pottle, 1 Quart, 1 Pint. 

19. In: 3969301 Barley corns length, how many 
Miles ? 4nſw. 20 Miles, 7 Furlongs; 12 Yards, 2 
Feet, 4 Inches, and-1 Barley corns length. _ 


20. In 1900809 Barley corns length, how many 
Miles ? A. 10, _. 


—_— — m—_— oe 
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| Chap. VIII. "20 , l of 
| CHAP. vi. 
Of the Rule of 7 hree Dired. AF 
\ / HE Rule of Three is ſo called, becauſe by <1 


three numbers known or given, it teacheth 
to find a fourth unknown ; it (is alſo called the 
Golden Rule for the excellency thereof ; Laſtly, Ic 
UF is called the Rule of Proportion for the reaſon here- 
|| after declared. | ET 
IT. The Rule of Three is either ſingle or com- 
- | pound. ' 

ITT. The ſingle Rule is,- when three terms -or 
numbers are propounded,and a fourth-pro- The Rule 
J B portional unto them is demanded. - * of Threes 

IV. Four numbers are ſaid to be proportionals, 
. when the firſt containeth the ſecond, or is contain- 
J. | ed by the ſecond in the ſame rmanner as the third 

containeth the fourth ,, or is contained by. the 
fourth : ſo theſe 4 numbers are ſaid to be Pro- 

portionals, 8, 4, 12, 6, for as 8 containeth 4 twice, 
ſo doth 12 contain 6 twice, and therefore 8 is ſaid 
to have ſuch proportion to 4 as 12 hath to 6 ; like- 

wiſe theſe are Proportionals, 4, 8, 6, 12. For as 4 

is the half of 8, ſo is 6 the half of 12 ; and there- 

fore 4 is ſaid to have ſuch proportion to $ as 6 

hath to 12. 

Y. The terms or numbers of the Rule of Three 

(to wit, the three numbers given, and 

the fourth ſought) conſiſt of two dif. 7h* diverg de- 
. ferent denominations, viz. two of the jp. rms of 
three given terms have one name,and rhe Rule of 
the other given term with the term Three. 
| , required 


—_ 
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required have another: ſo this queſtion being de- 
manded, if four. Students ſpend 19 pounds in cer- 
tain months, how much money will ſerve 8 Stu- 
dents for the ſame time, 'and at the fame rate of 
expence? Here Students and pounds are the two 
. denominations of the terms in the queſtion, viz. 4. 
and 8 (being two of the terms propounded) have 
the denomination of- Students, and 19 the other 
term given, together with the term required, have 
the denomination of pounds. 
V1. In the Rule of Three,two of the three given 
terms imply a ſuppoſition, and the third moves a 
ueſtion : ſo in the aforementioned queſtion a 
uppoſition is made, that 4 Students ſpend 19 
pounds, and a queſtion is moved with 'the number 
> = wit, how. many pounds will 8 Students 
pend. ::-,- 
VI1L. In the Rule of Three, the numbers given 
muſt be ſo ranked, that the known 
The right order- ' number, or term upon which the que- 
=> of the terms ſtjon is moved, mult poſſeſs the third 
Orme place in the Rule;alſo of the other two \ 
that which: hath the ſame denomination with the 
third, muſt be in the firſt place: laſtly, the other 
known term,which is of the ſamedenomination with 
the fourth term ſought (or anſwer of the queſtion) - 
muſt poſleſs the ſecond place: ſo in the queſtion be- 
fore mentioned.the terms 4, 19,and 8,are to be thus 
placed,viz.'8.is the term upon-which the queſtion 1s 
moved, and therefore to poſlſefs the third place in 
the Rule ; 4 is of the ſame denomination with. 5 


viz. of Students , and therefore to be in the firlt | 


place 3. Laſtly, 19 being of the ſame denomination 
with the-term ſought, viz. of money, is to be Fo he 
| | econ 
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ſecond: place : and: ſo they. will be- placed! in the 

*Rale:thius, ; | 

Students, Ponds. Students, 

It 4 8. 

That is to:ſay, if: 4 Students:ſpend 19 pounds; 
what-will 3 Students ſpend ? And here for the-bet= 
ter- diſcerning of the term. or: number upon which 
the:queſtion is.moved, you:may obſerve, that for 
the moſt-part it is the known number in the-que-= 
ſtion: which immediately followeth theſe or ſack 
like words.;. viz. How many? How much? What: 
will? How long? How far.! @&c. 

Y111. The Rule of Three is either DireC&: or 
Ihwerſe. 
| IX. The a_ of Thove Dirett is, way the ſence 
. | or tenour of the. queſtion requiret 
that the fourth number ſou hi mult =——: 

; | have ſuch proportion to the-ſecond,as | | 

| || the third number hath to the firſt; ſo in the afore- 

mentioned queſtion; if.4. Students ſpend 19. pounds, 

| | how many pounds will 8 Students. ſpend at the ſame 

, \& rate of expence ? It is evident that the thing requi-. 

, | reds to find a number which may have ſuch propor- 

- || tionto, 19, as 8 hath to.4; that is, as 8- is the-dou- 

| 

} 
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ble of 4, fo ought the- fourth number to be the 

double of: i9 ; for if 19 pounds. be. required: to- 

maintain 4-Students a certain- time, as much more 
; | muſt needs be required' for the maintainance of 8. 
, | Students the ſame timez and therefore in this caſe 
| we mayſay ina direC proportion, as 4 is to 8 ,, 
| ſis. 19; toa., number which ought: to. be- as- much 
; | &cas.19, | | | 
| 


F- 2 X. In 


k The Rule © © Book 1, 


X. In the dire&t Rule of Three, if you multi- |. 
_ply.the ſecond term by the third, or 


Hop to york the "Cophich is all one) the third term by 


Dire&, the three © the ſecond, and then dividethe Pro- 


given terms be- duCt by the firſt;the ge will give | 


ing* ſingle nem- the fourth term or fourth proportio- 


bers. nal required: ſoin the queſtion before | 


propounded, if you multiply 19 by 8, the product 

Is 152, which if you divide by 4, the quotient will 

Stud, I, Stud. I. give you 38 the fourth term 

If 4—19—8—(38 demanded,and the work will 
g ſtand thus. 


_4) 152(38 pounds 


— this,if 8 yards colt 9 pounds 
32 how much will 3 yards coſt ? 
_: Anſwer, 31. Tf Soo 
ot 6 d. 


This queſtion being ſtated according to the 
{ſeventh Rule of this Chap- 


y. 4. y. L. s. d. ter,will ſtand as here you ſee; 


8—9—3-1(3:7: 6 then multiplying (as before) 


3 . __— the ſecond term 9 by the 
S)27 (3 pounds third term 3, the produtt is. 
24 _________ 27, which being divided by 
3 the remainder. the firſt term. $, the quotient 
_—_ 1s 3 pounds, and there is 2 
8) 60 (7 ſhillings. remainder of three pounds, 
56 which muſt be reduced in- 


_— 


4 the remainder tO 60 ſhillings, and after 


thoſe ſhillings are divided by 


I2 
8) 48 (6 pence 8, and the reſt of the work 
| proſecuted according to the 


and OA woes - a. WM 


A ſecond Example may be" 


Note 
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# Note at the latter end of the 11th Rule of the 6th 


Chapter,at length the entire quotient or anſwer of 
the queſtion is 3 /,-——75.—— 6d. 

_ A third Example, if 51 ounces of Silver plate 
be ſold for 13 pounds ſterling, , what is the price 
of 1 ounce of that plate ' FX 

Anſw. 5 5.—1 d. and ſomewhat 9X. 7. oz. 

more. T he operation 1s thus: ST—13—T 


After the three known terms ! 

of this queſtion are rightly 13 

ordered they will ſtand as 20 Oy 
here you ſee in the Example; 5 1)260(5 ſhillings. 
then multiplying the ſecond 255 S—_ 
term: 13 by the third term 1, 5 

the product will be alſo 13 12 

( for multiplication by 1 $1) 60 (1 peny. 

- makes no alteration ;) which Gl 


-13 being divided by 51, af- 9 
[ter the manner of operation 
delivered in the note upon the 5th Rule of the 7th 


_ Chapter, the entire Quotient or anſwer of the que- 
= ftion will at length be found to be 5 s.— 1 d. and 


ſomewhat more, but the ſurpluſage being leſs than a 
fartbing is omitted as uſeleſs. | 

Example 4. What muſt be paid to a labourer for 
his wages for 27 weeksattherate of 4s. for 1 week ? 
Anſwer, sl.—8 s. 

After the three given terms are rightly placed 
In the Rule, they will ſtand Week. Shil, Weeks. 
as you ſee in the Example ; : 


ern 2 
then multiplying the third , : 
term 27 by the ſecond term 4, — 


the produtt is 108, which 
1 ſhou'd divide by the firſt term 1, but in regard 
| 4 divition 
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divifion-by 1 :makes noalteration, the . Quotient is 
alſo 108, ſo-that the fourth term iſought 1s 108 
ſhillings, which-being reduced to pounds, 'accor- 
ding to'thei ſeventh-Rule of the ſeventh Chapter , 
give 51. 85. for the anſwer of the queſtion. _ 
XL. In the Rule of Three, if after the »queſtion 
is ſtated according to the ſeventh Rule 
To prepare the . of ;this Chapter, any -of the three 
terms of the . | dterm con- 
Rule of Three, ap terms be a COMPAuna mt 
when they are fiſting of divers denominations ,- as 
compounded of pounds, ſhillings, and pence z or weeks 
divers den): days, hours, &c. ſuch compound 'term 
nag 220g; muſt firſt be '\reduced into the loweſf 
of thoſe Qenominations (by the ſixth Rule of 'the 
ſeventh Chapter) to the end that the three given 
terms may be: three -ſingle numbers ; alſo of theſe 
three ſingle numbers the firſt and third muſt al- 
Ways be of one and the fame denomination : -for 
if it happen that they expreſs things of different 


Names, ſuch :of the 'two which bath the ;greater, 


name (or-denomination) -is to be reduced into the 
ſame name with'the leſſer (by 'the 5th Rule of the 
ſeventh Chapter :) Theſe preparations 'being ob- 
ſerved, the reſt of the work is to be profecnted 'ar- 
cording to'the tenth Rule of this Chapter. Ex- 
ample, What will 48 ounces, it7 peny weight, and 
20 grains of ſilver plate amount -utito at the rate 
of 5s. 6.4. the ounce? Arnſwer., 13 L.ommn— 
Bs. 3f. very near. 


04. 
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N This queſtion oz. 5s. * 4, 0%. -f.W.| gr. 

or. | Bivg ſtared ac- L—$———6——4— 17-—20 

"| cording to''the' . 20 | 12 20 y 9, 

1] feverith Rule of ——— — 

" thisChapter,will 20 66 977 

uh ſtand tn tho Rule 24 24 

mo = you fee inthe =, 

3n. | Example, to wit, 480 4 3928 

Ki if 1 ounce coſt © 1954 

ke 55-64. what dfiolut— 

_ — BE 23468 grains. 
17 p. w.—— 20 gr. Coſt ?. Here becauſe the 


&þ * third-term is cotmpounded-of divers denomina- 
tions it muſt be reduced into: the: loweſt of :thofe 
” denominations, to wit, grains; fo by. the ſixth 
"| -Rule of the ſevenith Chapter: there will be - found 
"| 23468 grains for the thirdter ; likewiſe becauſe 


- the ſecond term 5 5.——6 4. is'a compound teria, 
X 'whoſe loweſt name is pencez.it muſt be rediiced 


| irito'pence (by the aforeſaid-Rule;) fo there will 
"| .be found 66 pente for the ſecond:terni : Moreover 
becauſe the firſt term hath theiname ounce, and the 
- | third term che name grain, the firſt terny 1 ounce 
"| mipſt be converted into 480 ' grains (which are 
4 | <qualto r onnce;) then will the'three terms or fin- - 
gle: numbers ftand in the” Fa 907 91g 
© | Rulegas here yoo ſee,viz. © gi © ' pentel 01 = gr. 
"| if 480 grains coſt 66 4$6———66 23468 
perice, how many pence. + Lt 
wilt 23468 grains coſt ? Now proceeding according 
fo the tenth Rule of this Chapter, there will arif& mm 
the quotient 32.26 pence,beſides 4 remainder of 408 
pence, which being reduced to 1632 farthings, and 
F 4 thoſe 


$ 


+. 
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thoſe divided by the firſt term 430 the quotient 
will -be 3 farthings, ſo that the entire quotient is 
3226 pence, 3 farthings, and ſomewhat more (but 
the parts of a farthing being of no moment, may 
be negleted.) Laſtly, the ſaid 3226 pence being 
reduced according to the ſeventh Rule of the ſe- 
venth Chapter, give 13/——8 104 ——3f. 
ſo that 1 37. 8, 10d. ————3f. and ſome- 
what more, will be the Atſwer of the Queſtion. 

X11. For the proof of the Direct Rule of Three 

multiply the fourth term by the firlt, 
The prof f the which done, if that Product be equal 
asf. ** tothe Product of the ſecond term mul- 
$1464 . tiplied by the third, the work is right 
otherwiſe it-is erroneous : ſo in the firſt Example , 
38 the fourth term, being multiplied by the firſt 
term 4, the Product:1s 152, which: is alſo the Pro- 


duCt of 19, multiplied. by: 8. But if it happen that 
'after the: fourth term ,. or, anſwer of the queſtion 


is found in'the ſame denqminatian.with-the ſecond 
term, there js yef/a' remainder, ſuch remainder 


muſt:be added to! the 'ProduCt of. the- firſt term, 


multiplied by ſach- fourth term, and then the fum 
muſt be equal to the: Produt of the ſecond and 
third terms (the ſecond 'term conſiſting of the 
ſame-denomination- with the fourth: ) ſo in the laſt 
Example the fourth term is 3226, and there hap- 
Pens to þe a remainder of. 408, which being added 
£© the-Product of the multiplication of the ſaid 
3226 by the firſt term 48, gives 1548888,which 
Is the ſame with the Produd& of - the: third term 
23468. multiplied by the ſecond term 66 as will 
appear by the work, _- WER 
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Chap.'VIIT. Of Three Dire. Th 
. *X1T1. When the firſt of the three given nume 

bers in the Rule of three Dirett, . 
is 1 or unity,the queſtion may of. 4 compendious opera- 
tentimes be anſwered more ſpee- = = the Ride of 

rree, when the 
dily than by the Rule of Three, firſtterm is 1 o unity. 
even by thoſe who have but little 
$kill in Arithmerick,as will partly appear by the fol- 
lowing Examples, viz. 

- I, At 175. 9 4d. the yard, what will 84 yards 
colt ? Anſwer, 741. I1 5s, For reaſon ſhew- 
eth that 84 yards muſt ( at the ſaid rate) coſt 
84 Angels, 84 Crowns, 84, half Crowns ,. and 
84 Three pences, all which Join computed and 
-added together , will give the full value of 84. 
yards, Viz. 


ti NUYS fan ct 


TT” 3 _ 1} hwy 9 CD 


| oy - Fra d. 
84 Angels make ————- 42——00 ——00 
8 Crowns —————————2I—— 00—00 
84 half Crowns --— —— -—I0-—10-—00 
84 Three-Ptnces 


— 5 CCTAS _ 


- — _ —— 


- Sum T4A——I1I 00 


2, At the rate of 95. the Buſhel of Wheat 6 
what will 51 Quartters amount unto ?- Anfwer, 
1830. I 25. od. | 
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It is evident that the price of 1 Quarter (which 


conſiſts of 8 Buſhels) wHIl Io 83 Angels wanting 8 
Shillings : therefore, 


l. S. d. 


from 8 Angels, to wit j—— 00 00 
 fubtratt —— ———<--——— 0 08—— 06 


——. very 


remains the price of 1 Quarter —3—— 12—— 00 


Then the value of 5t Quarters, at the rate of 


$1. << 125; -of. the Quarter,may be found 1n 
_ Ananher following, Viz. | 

l. F, A. 

5 I —-00-——00 

$1 times 3 l or 3 times 51 /. BE [ ——-00 Ov 
$1 ——-00 ———00 

5 -Angels thake = 25 ==o10,—— 00 
51 Shillings doubled make 5 —=-O2-——=-09 


the Price of 5t Quarters-—— — 183——12——00 


3. What 1 IS a Cheſt of Sugar worth, that weigh- 

eth neat weight (the Tre being 

Taf6 is "ne wherein fabtratted ) ”C.'$5 tf 7 lb. at 

any thing is put, as 4 the rate of 61.———3 5,——4d. 

for 1 C ? Anſwer, 481. —— 35. 
—— 6 d,—2 f. 


Bag for Pepper ,aCheſt 
for Sugar. 


7. times 


0 4. 0 © 
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[. #;-- 

7 times 6 pounds make-————42—00—00 
7 tities 3 Stulkings - = I ——O1——©0 

-7 Groats _ II 
The —_ 6le—35. —4 for” Is 3 
The halfof 3/.—15. —$4 for bg 

1 qu, Is 

The fourth part of 1 1. # 


IOs,—10 d, (becauſe 7 /. 
is a fourth part of 287. or 
of 1 qu.) is _ 


O—07J—OBF-—2 


_—  ————_—,_ 


—— 


48—O0Z—I6—2 


Pracftical Rules of this nature cannot be com- 
pleatly underſtood without ſome $kill in fraftions, 


' as will hereafter appear in the ſecond Chapter of 


the Appendix - And therefore 1 ſhall conclude this 


Chapter with the following Queſtions, whoſe An- 


ſiwers are annexed to'them,and may be found ont by 


thepreceding Rules; but the operations are purpoſe- 


ly omitred, and left as an exerciſe for the Learner. 
Queſtions to exerciſe the Rule of Throe diretZ. 

I. If 17 yards of Cloth coſt 19 /. 2 s. 64. what will 
$5 yards coſt at that rate ? Axſwer 391.7 5s. 6d. 

2, If 35 yards coſt 39/. 75. 64. how 'many yards 
may be bought at that rate for 191. 25. 6 A? An- 
fwer, 17 yards. 

8. If 35yards colt 39. 7s, 64. what are 17 yards 
worth at that rate ! Anſwer, 194. 2 5.6 d. 

4- If 17 yards be ſold for 197. 2 5. 6 4, how ma- 

ny yards Will 394. 7.5. 6 d. bny at that rate? Anſw. 


35 Yards. 
5. What 
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5. What mult I pay for the carriage of 17 hun- 
dred weight, 3 quarters, and 11 pounds Averdy- 
pos, at the rate of 7 ſhillings the hundred weight ? 

Anſw. 6 I. —4$.—11 d.—1 farth. 
- 6. If 6.—q5. -114d.—1 f. bepay'd for the car- 
Triage of 17 hundred weight, 3 quarters, and 11 
.. pounds, what was pay'd for the carriage of 1 pound 
weight ? Anſw. 3 Farthings. 

7. What muſt I pay for 39 ounces,7 peny weight, 
and 18 grains of white plate at the rate of 5 s. and 
'5 d. the onnce ? Anſw. 10l.—13 5s. —4 4. and three 
quarters of a farthing. | 


8. What muſt 1 /. (or 205s.)pay towards a Tar,, 


when 326 1.—65—8 4. is aſleſſed at 41 1.—165.-- 
2 d.-—3 f? Auſw.2$5.—6d.—2 f. 

9. What will the Intereſt of 876/.—17 5. —6 4. 
amount unto for 1 year at the rate of 6 /. for 100 /. 
for the ſame time? Anſw. 52. —12 5.—3 d. 

io. If 3 yards in length of Engliſh meaſure be 
equal to 4 ells Flemiſh ; how many Flemiſh ells are 
contained in 120 yards Engliſh ? A»ſwer 160 Fle- 
.milh ells. | WF 
_ T1. If 4 Flemiſh ells in length, be equal to 3 Eng- 
liſh yards ; how many Engliſh yards in 300 Flemiſh 
.ells ? Azſw. 225 Engliſh yards. 

12. If 3 ells in length of Engliſh meaſure, be 


equal to 5 Flemiſh ells; how many Flemiſh ells in - 


120 Engliſh ells? Anſw. 200 Flemiſh ells. | 

13. If 5 Flemiſhells in length, be equal to 3 Eng- 
liſh ells; how many Engliſh ells in 145 Flemiſh ells? 
Anſw. 87 Engliſh ells. 

14. If 3 ounces of Silk weight,be equal to 4 ounces 
of Venice weight ; how many ounces. Venice are 
equal to 60 ounces of Silk weight ? Anſwer 80 oun- 
ces Venice. | 15, 
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Of Three Dire. 8x 
15. A Merchant delivered at London 1201. ſter- 


ling, to receive 207 /. Flemiſh at Amſterdann ; 


what was I /. ſterling valued at in Flemiſh money ? 
Anſw. I LL -—I, $.——6&, 2 

16. If a Bill of Exchange be accepted at Zorrdor, 
for payment of 400!l. ſterling, for the value deli- 


' verd at Amſterdam, at 11.13 s.—64, Flemiſh 


for 1 /. ſterling how much Flemiſh money was de- 
liver'd at Amſterdam y Anſ. 6701. Flemiſh. 

17. When the Exchange from Antwerp to Lon-. 
don Is at 1 L—45.—7 d. Flemiſh for 1 /. ſterling; 
how much ſterling muſt I pay at Zonden to receive 
2361. Flemiſh at Antwerp? Anſw. 192 1. ſterling. 
* 18. A Merchant deliver'd at London 3701. ſter- 
ling by Exchange for Roar at 74. d. ſterling for 
50 5, Tournols; how much Tournois onght he to 
receive at Roan? Anſw. 60000 s; Tournois. 

I9. In 370 Ducats, at 4 5.-—2 d. the Ducat;how 


many French Crowns at 65.—2 d? Axzſw. 250 


Crowns; For if 74 d. give 1 Crown, 18500 d. (or 
370 Ducats)) will give 250 Crowns. | 
20, In 516 Dollers, at 4s.—54. the Doller; 


How many Guinneys at i 1.—t s.—64. the piece 
' Anſw. 106 Guinneys ; For if 258 4. give 1 Guinney,. 


27348 4d. (or 516 Dollers) will give 106 Guinneys. 
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The Inverſe. 


S. ——_— a 


CHAP, I X. 
Of The Inverſe Rule of Three. 
I. TH E Rule of Three Inverſe is, when the 


fourth term required ought to proceed _ 


front the fecond term, according to the ſame rate 
or proportion that. the firſt proceeds from the 
third : ſo this queſtion being propounded, if 8 


Horſes will be maintained 12 days with a certain _ 
vantity of Provender, how many days will the + 


ame quantity maintain 16 Horſes? Here as 8 1s 
half 16, ſo ought the fourth, term required to be 
half 12 ; for if certain buſhels of Provender ſerve 


8 Horſes 12 days; 16 Horſes will eat,up as much 


Provender in, half that time : and therefore you 
cannot ſay here in a direCt proportion (as _F$ 

in the Rule of Three direct ) 
oajer days _ * as$to 16, ſo is. 12 to ano- 


ce——_ 12 


be in that, caſe as great again as 12 ; but, contrari- 
wiſe by an inverted Proportion; beginning with the 
laſt term firſt, as 16 is to 8, ſois 12 to another 
number, which ought to be in this caſe half 12. 


And by the due obſervation of this definition , 


together with that of the Rule of Three DireCt 
(propounded in the ninth Rule of the eight Chap. 
ter) when any queſtion belonging to the ſingle 
Rule of Three is propounded , you may readily 
diſcern by which of thoſe Rules: it ought to be Ie- 
' folyes ; for if the three terms given a or a 
| ourth 


ther number which ought to. 
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», | Chap.IX. Rule. of Three. $3 
fourth in a direCt proportion as they ſtand ranked 
in the Rule, you muſt reſolye the queſtion by the 
direct Rule; contrariwiſe. when the proportion 
js inverted or turned backwards, it ought to. be 
reſolved by the Inverſe. Rule of Three , which 
here followeth. 

IT. In the Inverſe Rule of Three, after the three 
given terms are rightly placed in the Bs 
Rule, and reduced (if there be need ) =_ to work, 
according tothe eleventh Rule of the of Th Ae 
eighth Chapter , multiply the firſt 
term by the ſecond, or (which is the ſame) the ſe. 
cond term by the firſt, and then divide the Produtt 

"by the third term, ſo the quorigye will give you the 
fourth term required,or anſwer ofthe queſtion; thug 
in the queſtion premiſed in the laſt Rule,if yon mul- 
tiply 12. by 8, the Product is 96,which if you divide 
by 16 the Quotient gives you 6, the fourth term re- 

quired, as by the ſubſequent operation is manifeſt. 


horſes days horſes aays 
"- I2 16—— (6 


- + ww >. w& +> 


II]. For the more ready diſcovering, whether 
a queſtion propounded belongs - | 
to the Rule of Three Dire, or How to diſcern whe- 
to the Rule Inverſe,obſerve the or : Fc ” ie 
directions following, viz. 1. B ye 

L &y VIZ. y reſolved by the Rule Di- 
ries ſenſe and tenour of the que-  re#, or by the Rule 
ſtion conſider whether more be {zv#r/e. 


required 
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required- or leſs; that-is ; whether the number 
ſought' muſt. be greater or -leſs than "the ſecond 


term; _ Secondly, eſteeming the ' firſt and third” 


terms'/as extreains in reſpect of the ſecond-, this 
will be a-general- Rule ; namely , When more 
is required , the leſſer extream ' is: the Divi/ſor ; 
but when leſs is required , the greater extream 
is the Diviſor. Laſtly, the Diviſor being found 
out, it will be apparent whether the 'Rule be 


Direct or Inverſe , for when the D#vi/ſor is the 


firſt term, it is a Rule Dire&; but when the 
 Dwvifor is the third term, the Rule is Inverſe. 


| Another Example of the Rule Inverſe may be. 
this: If 12 Mowers do mow certain Acres in 


4 days, in' what time will 23 Mowers perform 
| the ſame work? Anſwer, 2 

M. D. 24. days, 2 hours, and ſomewhat 
more. Here, the 3 known 

I12——4—23 terms being rightly placed in 

= the Rule , will ſtand as you 
23) 48 (2 days fee in the Example,; and 


46 ſince It 1s evident that 23 men ' 
5 will require leſs time than 12 | 
men to finiſh the ſame work 


2.4. | 
(95, wha — therefore (by the Rule afore-_ 
23) »1 (2 bows going ) the greater of the 
ov two extream numbers 23 


and 12 muſt be the Divi/or ; 
0M and becauſe the Diviſor 23 
ſands in the third place, this queſtion is-to be 
wrought by the Rule Inverſe ; wherefore multi- 
plying the firit term 12 by the ſecond term 4© 


produtt is 48,which being divided by the firſt term 


2 3, the Quotient gives 2 days, and there is a re- 
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mainder of 2 days,: which, being reduced to. hours, 
and thoſe- divided by. 23, ;the 'Quoricyr will, bez 
- hours;and there isyet a-remainder.of 2 hours to.be 


ſubdivided into-23 parts,ifypn. pleaſe; ſothat, the 


fourth term ſought; of anſwer of the queſtion, is 2 
(days, 2 hours, arid. f © ring, cod, 
-' Again,” take this. fora third Example,, if 1 lend 


OMmewnat More. .., -, 


- . - E «of 


.my Friend 356 pounds-for. one(year; and. -35- days 


( the year ' being ſuppoſed to. conliſt--of;365 days: 


how long time ought he1to lend. me 509 pounds to 
requite. my courteſie 2: ;Ay/wer, 2.34 days and ſpme- 


: what more, there being, a remainder; £0:wit.400,af- 
ter the Diviſion .is. finiſh'd,-asby the ſublequent 0+ 


8 4 8 oh 


peration is-manitelt, 


[ [7 6: * 


3 GO n—— Ch 35 yoo 
jou ' 0 
add 35 
mukiphy2 #20 beds 
—-- ... $[00)1424/00 (284. days. 


IV. The proof of the Inverſe Rule of Three is 
this, multiply the third term by 
the fourth, then if this Product be e- rl CA 
qual to the Product of the firſt term 7Tefe. 
mukiplyed by the ſecond, the work 
Is true, otherwiſe erroneous ; ſo in the Exam- 
Ple of the ſecond Rule, the Product of 16 and 6 
equal ro the Produtt of 8 and 12. Bur if it 
G happen 


Bs | The Hyuerſe Rule. - Book]: 
happen thatafter theFourthiterm, or anfwer of the 
"queſtion, is found in'the*ſatme denomination with 


the ſecond term, there is yet a remainder, iſuch 


remainder miſt ' be added: to; the:-Produtt' of : the | 


third term miltiplyedbyithe fourth, and-then /the 
ſum muſt be equal'to the "Product ofthe firſt and 
'Fecond* terms (-fuch 'fecond term being of the 
ſame particular? denonfitiation with 'the | fourth :;) 
:fo in the laſt Exathple;the fourth term! is:284: days, 
and there'temains/460 after the diviſion "is finifhr, 
' this' 400 being added to the Product 'of the Mul- 
tiplication'6f | the *third' term 500: by the fourth 
term 284 gives 142400, which 1s equal to the Pro- 
dnCt of the firſt term 356, multiplyediby the fecond 
term 400 days. 
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= 7 he double Golden Rule Dire; batt 
| by, ine fiugle Rules. 


ul- ns, Compound Golden Rule is, when 
more than 3 terms are propounded, 


nd £ **..ZZ. + Under. the Compound Gokden. Rule, i is com- 
| ew Es the double Golden. Rule,and drers Rules 
ofplural, proportion. , 


111. The. double "Golden Rale i is; } han five 

terms, being, propounded,a, fixth. prq- 

The double  Oul- Portiqnal, unto; them, i IS demanded: as 

"gent Rule. __ 

.1n thjs queſtion, if 4 Students ſpend 

Y-.19 pounds 1 in 3 months, how.much. wilk ſerve 8 Stus 

dents 9 months ? Or:this, 1f. 9- Buſhels of provender 

-Krve 8, Horſes: 22. days, how any days will 2.4. 
Buſkels laſt 16: Horſes ? 


C5 The fie; terms. given in this Rule conſiſt of 
o-parts, Yiz. A ſuppolition ex- 

i my lin, the three firſt germs ;anda T7 - _ wo 
eman Pro ounded in the emo. EEE 
$a in; the feſt Example of the laſt NR 

Þ Rule, this Clauſe (if four. Students , 
YP.f :{pend 19-pounds in,3 months) is the ſuppoſition , 
zand this ( how .much wall, ſerve 8 Students nine 
| G 2 months) 


of The double Rule Book 1. 
months) is the demand : likewiſe in: the other 
Example of the ſame Rule , this clauſe (if nine 
Buſhels of Provender ſerve: 8 Horſes 12 days ) 
is the ſuppoſition , and this (How long, or how 
many days will 24 Buſhels laſt 16 Horſes) is the 
defnand propounded. . Ds 15 
' VF. Here for ranking the terms propounded in 
_—_ their due order, firſt obſerve amongſt 
oy w ©. the terms of ſuppoſition, which of 
"1m - them hath the ſame denomination 
K. - with the term required ; then reſer- 
ving that term for the ſecond place, write the 
other two terms of ſuppoſition one above another 
in the firſt, place ; And laftly, the terms of demand 
likewiſe ' one above another in the third place of 
the Rule, in ſach ſort that the uppermoſt may 
have the ſame denomination with the uppermolt 
of thoſe in the firſt place. © Example, If 4 Stu- 
dents ſpend* 19 pounds in 3 months, how 
much will ſerve '8 Students 9 months ? . Here 
the three terms of ſuppoſition are 4, 19 , and 
*3, and of theſe terms 19 hath -the ſame deno-'| * 
mination with the term required, /3z. of Pounds, 
for you are to enquire how much Maney is re- 
quilite for the maintenance of 8 Students 9 
| months ; wherefore reſerving 19 for 
4——t9 the ſecond place I write 4 and 3 
3 - one above another thus ; then draw- 
ing a line upon the right hard of 
4, I write 19 in the ſecond place ; this done 
the work will ſtand as in the Margent ; Laſt of 
211, the terms of demand being 8 and 9, and9 
having the denomination of Students, I place: 
it in the ſame line with 4 and 19, and _ 9 
una 


Chap. X. 


Viz. Thus, 


Or thus, 


In like manner , if the ſecond queſtion of the 
third Rule of this Chapter were propounded; the 
terms thereof ought to be diſpoſed 


Thus, 


Or thus, 


7 7. Queſtions belonging to the donble Golden 
Rule may be reſolved by two {ingle Rules of 
Three, or by the Golden Rule Compound of five 


Numbers. 


FY I IT. When Queſtions of The Proportions of the 
thisnature are reſolved by two 
ſingle Rules, the proportions 
are as followeth : 


7. As the uppermoſt term of the firſt place, is 
to the middle term ; So is the uppermoſt 
term of the. laſt place to a fourth Number, 


9 
8 
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under it ; all this performed the terms in this que- 
ſtion rank_themſelves as followeth : 


4—19——8 
9 

— 9 —9 

8 


= 


16 


12- 


24 


G 3 


24 
16 


double Golden Rule,when 
it is performed by tw 
fmele Rules, 


II. AS 


90 The double Rule BookT. 
IT. As the lower term'of the” firſt place is' to 
that fourth number ;: ſo'is "the lower” terin off the 
laſt place to the term required. 
So: in this Example before recited, | - 
4—19—8 uſing tacitly the lower term of the 
"BN o firſt place as a common number in the 
firſt proportion, ſay thus, 

I. If 4 Students ſpend” 19 pounds ( in three 
months) what will ſerve 8:Students the ſame 
time ? 

Or thus, If 4 Students fpend 19 pourids, what 
will 8 ſpend ? 

Which Rule of Three' will be diſcovered to Be 
direct (by the third Rule of the ninth Chapter ;) 
therefore the fourth proportional proceeding from 
the ſaid three given: numbers 4, 19, and 8 is 38 (by 

| the 10th Rule of the 83th Chapt. aforegoing. ) Again 
to find the term required, uling tacitly the upper- 
moſt term of the third place as a; common Number 
- In this laſt proportion, ſay as followeth. 

JI. If in three months 33 pounds are f ent (by. 

$8 Students) how much'will ſerve them' for 9 
months ? + 

Or thus, If 3 give 38; what will 9 yield you ? 

Which Rule of Three will likewiſe be difcovered 
to be direct ( by the third Rule'of the' 9th: Chap- 
ter ;) therefore the fourth proportionak proceeding 
from the ſaid 3 numbers, 3, 38, and 9 ,, you ſhall 
likewiſe find (by the roth Rule of the $th Chapter 

before-recited) to be 114, for 38 being multiplied 
by 9, the Product is 342, which divided' by 3 
yields you in the Quotient I14; So that I con- 
clude , if four Students fpend nineteen pounds 
in three months, 114 pounds will ſerve by Ste 
ents 


©, a 
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. * | dents 9 months ; as: you, may further obſerve by 
©} the Work following: , 
the 
4—p——8 
d, 3 S—A ung; 
the "pe 538-9 7 Its. 
he 8 9 | OT 
4) 152" (38 ['3.) 342 ( M4 
Ce pron * ot A 
ne " phe * *b 6 a LY 
_ 32 3. 
at OL } pens "3 
I 
be , ih _ = mr - 
z) In like manner if.two ſingle Rules of Three be 
ws formed (according to the preceding 7th Rule) out 
5 of the five- numbers given in the laſt mentioned 
"| queſtion, the. ſame being ranked according to the 
g latter manner of —_— the ſaid numbers in the 
"B fifth Rule, each of the ſaid two Rules of Three will 
be a Rule direct, and the ſame anſwer of the que- 
© ' ſtion, to wit , 114. pounds will be diſcovered,. as 


you may ce by the pans 9 operation. 
Z———— 9 


| ” 2” "i } 114 . 
| 3—19—9g9— 57 —- —(#1 I. 
9 | 
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gt. _ The double Rule Pook I 
Y1IT. The' double Golden Rule is either Direct 
or Inverſe. | : 
IX. The double Golden Rule DireCt is, when | ar 
both the gl: Rules do each od them look for a . 
; fourth term in a direct proportion : 
20 —_—— As in the Example of the ſeventh Þ| cc 
Rule, where each of the two ſingle 
Rules of Three is a Rule Direct, | b 
For another Example take this, if the carriage || t| 
of 8 C. weight .128 miles, coſt 48 ſhillings, for | C 
how much may I haye 4 C. weight carried 32 miles | a 
aſter the ſame rate? The terms of this queſtion ac- |} t 


cording to the fifth Rule of this Chapter, rank T 
themſelves in thjs order : b 'l © 
128 — A G— 32 

bis 4 


Now taking tacitly the lower term of the firſt - 
place as a common number, I form the firſt Rule of 
Three according to the ſeventh Rule, ſaying, 0 
: [, If the carriage of a certain weight ( to wit, 
E 8 C.) 128 miles, will coſt 48 ſhillings, what will 
the carriage of the ſame weight 32 miles coſt ? 

Here it is eaſie to diſcern, that the fewer miles 
aBy weight is carried, the leſs money will pay for 
the carrmge of that weight ; therefore the fourth 
number ſought by the ſaid Rule of Three muſt be 
leſs than the ſecond number 48: And foraſmuch as 
by the third Rule of the Ninth Chapter,when leſs 1s 
required, the greater extream ( whether it be'the 
firſt or third number) muſt he the Diviſor ; there- 
fore the firſt number 128 is the Diviſor, and conſe- 
quently,the Rule. of Three above propounded is a 
Rule direct, wherefore finding out the fourth pon 

| IF . 


bi 92 
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Xt | ber by the tenth Rule of the eighth Chapter, to be 
12 ſhillings, 1 proceed to the ſecond proportion, 
n | and ſay, 5 2 
A II. If the carriage of 8 C. ( 32 miles) coſt 12 
ſhillings , how much muſt I give "to have 4.C. 
h | carried the ſame diſtance ? 
e And here likewiſe finding a fourth number to 
be looked for in a direct proportion, I diſcover. 
e || that fourth, by the ſaid tenth Rule of the eighth 
r | Chapter, tobe 6s. which 1s the term demanded, 
Ss | and the anſwer to the queſtion propounded : ſo 
- that at laſt I conclude, if the carriage of 8 C. 128 
q miles coſt 48 s. the carriage of 4 C, 32 miles will 
coſt 65. according to the ſame rate : ſee the whole 
Work. x x 
I2 


4.8 


14.4 


128) 1536 (12 
__  - 
256 
256 
He” 


$1 2g 
\ 4 
8) - 48: (6 

48 
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CHAP. XL. 


The: Double Golden Rule Inverſe, performed 
by two fingle Rules. 


T'HE Double Golden Rule Inverſe is, when 
one of the ſingle Rules looks for a fourth 

PThe-double Gol- term in an inverted proportion: As 

den Rule Fi- jo the laſt Example propounded in the 
verſa. | : 

fifth Rule of the laſt Chapter. For if 

you rank the- terms of that queſtion, according to 

the faid fifth Rule, rhas, 


8 I 2. 6 
9 2.4 


And then work by two, ſingle Rules of Three , 
formed according to the ſeventh Rule of the laſt 
Chapter, you ſhall find by the third Rule of the 
ninth Chapter, that the firſt of the ſaid two Rules 
of Three will be inverſe, and the latter direct ; 
for ſaying firſt, if 8 horſes be maintained 12 days 
(by 9 buſhels of Provender) how many days wall 
16 horſes be kept by ſo much Provender ? Here the 
anſwer 6 days will be found out by the Rule of 
Fhree inverſe : Secondly, faying, 1f 9 buſhels of 
Provender be eaten up (by 16 horſes) in 6 days, in 
how many days will 24 buſhels be ſpent? here the 
anſwer 16 days will be found out by the Rule of 
Three direct. 

But. if you order the given terms of the ſame 
queſtion, thus, 
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And then work by two ſingle Rules of Three, 
formed according” tothe” ſerenttt Kule of the laſt 
Chapter, you ſhall find by the third Rule of the 
ninth Chapter, that the firff of the ſaid two Rules 
of Three will be Dirett, atidl the latter Inverſe ; 
for ſaying firſt, If 9 buſhelssf provender will laſt 
12 days (to maintain 8 torſes) how many days 
will 24 buſhels ſerve the ſame number of horſes ? 


.The anſwer 32 days will be faund out by. the Rule 


of Three dire&t. Secondly, {aying, If 8 horſes will 
be maintained 32 days(by 2 bnſhelsof Provender) 
how long will 16 hotſes be kept by the ſame quan- 
tity of Provender* Here the anſwer 16 days will 
be found out by the Rule'of Three direct. 
Wherefore, wherfſoever a queſtion belonging to 
the double Rule of Fhree 1s ſevered into two ſingle 
Rules of Three(according to the preceeding Rules) 
if one of them happeifs to be a Rule inverſe, that 
double Rule 1s catted& the double Rule inverſe. 
Now the Reſolufion of the Queſtion propound- 
ed being ranked aſter the firſt manner, is as fol- 
leweth. © ©. | | 124 
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$o=—2 —16 | 
9 24—{ 16 
Arm I6-—{(6 
16) 96 (6 
vl = 
J——C—;— 16 
. 
9) 144 (16 
9 
54 | I 
34 
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* Again, The Reſolution of the ſame queſtion, be- 
ing ranked after the laſt manner, js this. 


2Y "Chap. XI. of Three Inverſe. 
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g—12 24-—(32 
2.” 
48 
24. 
9 ) 288 (32 
27 . 
. 13 
18 | 
6*,. A 
1 ——32—i6-{ 16 _ 
0 © | 8 5 ' 1 ' 
16 ) 256 (16 x 
I'6 | oy 
96 
96 
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So that at laſt I ſay if 9 Buſhels of Provender 
ſerve 8 Horſes 12 days , 24 Buſhels will laſt 16 
Horſes 16 days , which is the reſolution of the 
Queſtion propounded. 
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CHAP. XIL- 
"_ Zhe-GoldenRule.compaunded of. fine | 


7. F'HE Golden Rule compound of five num- 
bers is,when.the terms being ranked,as be- 


fore, inſtead of the dofible terms we uſe their pro- - 


du&ts, and then proce&a to: find the term required 

by one ſingle Rule,of, Three. _ 
17. Here when the Queſtion propounded onght 
to be performed by the double Rule 


— 
- 


The Golden cc piring the terms of the" 


_ ___ firſt place, the one by the other, 


9 months? and the terms thereof being ranked 
as before, viz. thus, 4 


FEANEOTT 7 IRIRIET | 
. 3 9 


-The-praduEt,of 4 mukiplyed'by 3 is 12, and the 


zproduct;of.8;mwltiplyed by. 9 is. 72 ; wherefore I 
SfayxAsS.12.to. 19, fo 72 tothe term required,which 
I find by the ſingle Rule of Three dirett to be 11 4. 
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.Chap. XIL of froe Numbers, ow ® 
So that if 4 Students ſpend 191. in. three months | 
1141, will be requiſite for the: maintenance of 
$ Students. 9.months.; ſee the whole operation, as 


followeth, 
om nnmmnmS 
1- 3 g—(114 
oo —— 
J 12 72 ; 
d I9 
t 648 
e 72 
K 4 
: 12)1368( 11k 
- I2 
) T6 9 
| I2 | 
110 
4.8 | 
7 © x 4.8 
'O | F 


In like'manner; this WS ae FI as lata 
(in the laſt Rule of the tenth Chapter) if: the;car- 
riage of 8 C. 128 miles, coſt..48 5. -what--wall the 
carriage of 4 C.-32 miles ſtand-me in'? the Anſfyer 
thereunto will be 6 5.-as 8 SPPUars by the Work. 


| 32 
8 128 Bo) 
1024 334 128 
96 
4.8 
1024) 6144 ( 6 Shillings 
| $196 5 
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11. When the Queſtion - propounded ought to 
| | be reſolved by the double Rule In- 
The Golden Rule- yerſe, having multiplyed the double 
compaund of frve terms acroſs, that is, the uppermoſt 
Numbers PY-  term of the firſt place by the lower 
formed by one - | 
fngle Rule di- Of the laſt, and. the uppermoſt of the 
ref or Inverſe. laſt place by the lower of the firſt, 


writeeach product under the lower 


term by which it is produced: and then if the In- 
verſe proportion-be found in the uppermoſt line, «+ 


uſing thoſe produts as ſingle terms, proceed to 
find the term required by the fingle Rule of Three 
direct : But in caſe you find the Inverſe propor- 
tion 1n the lower line, perform the Work by the 

fingle Rule of Three Inverſe. | 
So In the Example above-mentioned, if 9 buſhels 
of Provender ſerve 8 horſes '12 days, how long 
will 24 buſhels laſt 16 horſes ? Here 
8—12—16 if you rank the terms th#s, you ſhall 
9 24 find the Inverſe proportion in the 
| firſt line, as is obſerved in the laſt 


. Chapter; And therefore having ſubſcribed the. 
produds | 
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products according to the direction given you in 


- this Rule, I proceed to-ſatisfie the demand of this 


queſtion by the ſingle Rule of Three direct, as ap- 
pears by the Work following. 


8 I2 16 | 
- 24—( 16 
144 192 
T2 
384 
192 


144) 2304 (16 
I 44 
864. 
864 
oO | 
But the terms of this Queſtion being ranked 


thus, the Inverſe proportion is 


found in the lower line; as you Donde} Ecoqre BY 
may obſerve likewiſe by the laſt 8 | 16 
Chapter:whereupon in this caſe, 

to reſolve the Queſtion, * I proceed by the fi ngle 
Rule of Three Inverſe , as appears by the Work 


-hereunto annexed : howſoever therefore you work 


the Queſtion; you ſhall find the term' required to | 

be 16 ; To that at laſt I conclude, as before in the 
laſt Chapter , If 9 buſhels of Proverider ſerve 8 
borſes 12 days, 24 buſhels will laſt 16 horſes 16 
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CHAP. XIII 
| The Rule of Fellowſhip. 


FA HE Rules of plural Proportion are thoſe, 
by which we reſolve Queſtions, that are 

diſcoverable by more golden. Rules 
Rules of plural than one , and: yet cannot be. perfar- 
Proporrn. med by the double golden Rule men- 
tioned before in the three laſt, Chapters. Of theſe 
Rules there are divers kinds and varieties,accarding 
to the natureof the Queſtion propounded; for here 
the terms given are ſometimes four, ſometimes five, 
{ſometimes more, and the terms required fometimes 
-more than one, &c. 4 oy 
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Chap. XIII. The Rule of Fellowſhip. 0} 
IL. Two particular Rules of plural proportiori 
are theſe, the Rule of Fellowſhip, and the Rule 
of —_— : 
 II.. The Rule of Fellowſhip is that, by which 
in accompts amongſt divers men (their _ | 
ſeveral ſtocks together with the whole Fel of 
gain or loſs being propounded ) the Pe 
gain or loſs of each particylar man may be diſco-= 
yered : As it this Example, 4Aand B were ſharers 
in 2 parcel of Merchandize; in the purchace of 
which 4 laid out 9 /. and B ir /. and they having 
fold this Commodity, find that their clear gains 
gmount to 54s. Now here tle Queſtion to be 
reſolved by this Rule is, what part of that 54 -: 
accrews to 4, and what to B, according to the 
r#e of the ſeveral ſums or ſtocks which they ad- 
ventured ? Again, 4, B, and C, fraight a Ship 
from the Cararies for England; with 1068 Tuns of 
Wine, of which 4 had 48, B 36, and C 24, the 
Mariners meeting with a ſtorm at Sea, were con- 
ſtrained for the ſafety of their lives,to caſt 45 Tun - 
thereof over-board ; here the Queſtion to be re- 
ſolved is, How niagy of the 45 Tun each particu- 
lar Merchant hath loft, according to the rate of his 
Adventure? | | | 

IV. The Rule of Fellowſhip is either fingte or 
double. | 

F. The ſingle Rule is, when the ſtocks propoun- 
ded do continge in the Adventure ( or common 
Bank )) equal times, to wit, one ſtock as long rime 
 asanother. | 
| VT. In the ſingle Rule of Fellow- .. _ 
ſhip,take the total of all the ſtocks for at ___ 
the firſt term, the _ or loſs, : FA 
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£04 The Rule of Fellowſhip. © Book T. 
for the ſecond, and the particular ſtocks for the 
third terms; this. done, repeating the Rule of 
Three ſo often, as there are particular Rocks in 
'the Queſtion, the fourth terms produced upon 


thoſe ſeveral operations, are the reſpective gains 


or loſſes of thoſe particular ſtocks propounded ; So 
in the firſt Example ab6ve-mentioned 7 /. and 11 /. 
are the ſtocks propounded, whoſe total is 18 /. 
which I take for the firſt term : Again, 54 5. the 
common gain, is the fecond term, and 5 /. the 
firſt particular ſtock, is the third term of the firſt 
proportion ; whereupon I ſay, as 18 /. to 545. ſo 
7 I. to another number, which by the direct Rule 
of Three 1 find to be 21 s. viz. the part of the gain 


dye to F, that expended the 7 /. ſtock. Then for 


the ſecond proportion, I ſay, as 18 . to 545. fo 
11/7. to another number, which I likewiſe find by 
' the Rule of Three direct to be 33 5. viz. the part 
of the gain due to B, for his 11 /. ſtock. 


_ 
33 


7 ———d 7 
II 16 PEA 8.2 


Again, in the other premiſed Example, the par- 
ticular loſs that happens to A, is 20 Tun, toB 15, 
ERC ora 


48 48 20 
GeGncb— 15361 
24 | 2 be. 


| YI. The double Kule of Fellowſhip 
2. Double. 1s, when the ſtocks. propounded are 
double numbers, viz. when each ſtock 


hath 


ko 
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The Rule of Fellowſhip. 105. 
hath relation to a particular time: Example, > 
B, and C, hold a paſture in common, for which 
they pay 451. per aunum. In this Paſture A had 24 
Oxen went 32 days, B had 12 there 48 days, and 
C fed 16 Oxen there 24 days ; now the Queſtion 
to be reſolved by this Rule is, what part each of theſe 
Tenants onght to'pay of the 45 /. rent? and here 
you may oþ/erve,that the ſtocks propounded are dox- 
ble numbers, viz. each ſtock of Oxen hath reference 
to a particalay time; for the reſpeCtive ſtock of Ais 
24 Oxen, and its particular time is 32 days ; again, 
the ſtock of B is 12 Oxen, and the reſpe#:ve time 
is 48 days; And laſtly, the ſtock of 'C is 16 Oxen, 


*and its perutiar time Is 24 days, which as you ſeeare 


aouble numbers. | | 

VIII. In the double Rule of Fellowſhip, mul- 
tip'y exch particular ſtock by its reſpe- 20 
Ctive time, and take the total of their - pg p ante WG -- 
Produdts (for the firſt term, the whole 11. 
gain or loſs for the ſecond, and 


the ſaid. particular Produdts of the double num- 


|- bers for the third term : This done, repeating, as 


before the Rule of Three, ſo often as there are 
Products of the double numbers ; the fourth terms 
produced -upon thoſe ſeveral operations, are the 
numbers yon - look for : So in the Example of the 
laſt Rule, the Produtt of 24 and 32 1s 7568, the' 
ProduCt of i2-and* 48 is 576, and the Produtt of 
16 and 24 is 384; the ſum of theſe Produtts is 
1728, which is the firſt term in the Queſtion,th: n 
457. the rent, is the ſecond term, and 768 tte 
firſt Produ&, is the third. term. of the firſt pro- 
Portion. Wherefore | ſay, as 17283 to 45/7. ſa 
768 to another number, which I find by the di- 
H 3 rect 
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196 The Rule of Fellowſhip. Book I, 
rect Rule of Three to be20/. viz. the part of the 
Rent that A ought. to pay : Then forthe ſecond 
proportion / ſay, as 1728 to 45. ſo576 to 15 1. 
which is the part that B ought to pay : And laſtly, 
as 1728 to 457. fo 384 to 101. viz, the part that C 
mult pay. | | 


763) 768——20 
F1673d——45—9375——is 


A ſecond Example of the eighth Rule, Three 
Merchants, A, B, and C enter Partnerſhip, and a- 
gree to continue in a jaint Adventure 16 months ; 
A puts into the comman ſtock at the beginning of 
the ſaid Term 100 pounds, at 8 months end he 
takes out 40 pounds, and 4 indnths after ſuch ta- 
king ont he puts in 140 pounds. B pats in at firſt 
200 pounds, as 6 months end he puts in 50 pounds 
more, and 4 months after the putting in of the 
50. pounds, he takes ont 100 pounds, C puts in at 
firſt 150 pounds, at 4 months end he takes ouf 
50 pounds, and $ months after ſuch taking out 
Pits in 109 pounds, Now at the end of the {aid 
15 manths, they had gained 357 pounds, the Que- 
Tion is how much of the ſaid gain belongs to each 
Merchant for his:ſhare, bel 

In Queſtions of this. Nature,two things are prin- 
cipally to be ablerved. 1. The whole time of Part- 
nerfhip. 2. The refpectiye time belonging to each 
man's particular ſtock ; fo here, it is eyident that 
the whole time: is 26 months, and the particular 
ſtocks and times belonging to each Merchant wilt 
be as followeth, viz, my 
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4 'had 100 l. in the common ſtock for $ 
months, therefore 100 multiplied by 3 pro-> $3os 


dnCeth —_—— 
Alſo 60. for 4 months,therefore &© mul- 


tiplied by 4 produceth —— — F 249 
Alſo. 2001. for 4. months, therefore 2007 g.. 
multiplied by 4 produceth - to — —_ 
— The- total of the JEVONen of ny and* 

time for Ajis.——— - 1840 ot 


B. had 20017. in the common ſtock for 6) 
months, therefore 200 multiplied by & Pro- £1208 


——=——_—_—_— | OE" — -- w—o_neh 


Alfo 2501. for 4 months, therefore __ 
_ lied by 4 produceth — —— 
Alſo 150 & for 6 months, therefore 150 
multiplied by 6 produceth LT 
The fotal of the produgs: of f money any 
time for B, i-——— 


2, I090 


L 
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C had 150. in the common n Rock for 4 


' months, therefore 150 multiplied by 4 pro- 600 


duceth:- 
Alſo 1001. for $ months, therefore 109 
multi _—_— by 3 produceth ———_ 
2001. for 4 months, therefore 200 


+ 808 


War by 4 produceth _ oo 
The total of the Hs ucts of money 7 and? 2206 
time for C, is. — EY 


Then adding the faid three totals together, to 
wit, 1340,3100and 2200,the ſun is 5140, wherefore 


proceedi ew in thelaſt Example, I ſay by the Rule 


of three direQ, as 7140 is to the total gain 357 


H 4 pounds ; 


208 The Rule of Alligatios. Book 1,: | 
pounds ; ſo.is 1840 to 92 ponnds the. gain;of 4: 
again, AS 7140 is to 3573 ſo is 3100 to 155 the 
gain of B : Laſtly, as 7140 is to 357; {0 is'2200 | ti 
to 110the gain Bf C5 50 4 2, 
F* IX. The Rule of fellowſhip is proved || 1 
The proof. by addition of the terms required, whoſe "| t 
; ſum-cught to be equal to the ſecond term | « 
in the Queſtion, otherwiſe the whole Work. is er- ] 
roneous : ſo in the firſt Example of the ſixth;; Rule 
afore-goipg, 21 s. and 33s. being added together 
are equal to 54;5.. the ſecand rerm tin that Queſtion. 
likewiſe in the laſt Example of the ſame Rule, as 
alſo in the firſt Example of the laſt Rule, the ſum of 
29, 15; and 19; the terms required, are equal to 45," 
the ſecond term propounded, 


= | — PITT | 
* CHAP. XIV. 
- The Rule of Alligation. 


FT. AFHE Rule of Alligation is that, by which we 
_ reſalye. Queſtions, that concern the mixing 
of divers fimples together. - _—_— 
IT. Alligation is either Medial or Alternate. 
17. Alligation Medial is, : whea having the. ſe- 
 , - Yeral. quantities and rates of divers 
,>-eof fimples propounded', we diſcover _ the 
| ' _ mean rate of a mixture compourided 
of thoſe ſimples. Sq 10: buſhels cf wheat, at-4 -. 
or (which is all one) 48 4. the buſhel ; 4o buſhels 
of Rye at. 3.5. or 36 4: the buſhel; and 50 buſhels 
of Barly af 2, or 24 4. the buſhel ; being mn 
Wi 
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F f Chap. XIV. \. Alligation. | 109 
*with 20; buſhels of Oats at 12 4: the buſhel, the Rule 
of Alligation medial ſheweth you the mean price. of 


that muſtling. 
IT. In Alligation medial , firſt The Operations 
ſym the given quantities, then find 14 Proportions 


the total value of all the ſimples : this re, ſame 


- Cone, the Proparrong will be as fol- 


Joweth. 
As the ſum of the quantities is to the total value 
"of the ſimples.: 
So is any part of the mixture propounded to 
the required mean Tate. or price of that 
part. 
* Repeating again the premiſed Example of the 
third Rule, I demard how much one,bultel of that 
miſtling,is worth ? Now the ſum of 10; 40, 50, 20 
(the given quantities) is 120 buſhels, and the valae 
of the 10 Buſhels of Wheat at 48 4. the buſhel a- 


| mounts to 4504. for 48 being multiplyed by 16 


the produtt is 480 : Again. the value of the 40 bu- 
ſhels of Rye art 36 9. the buſhel, is 1440 4. The 
yalue of the 50 buſhels of Barley at 24 4. te buthel 
is12co 4d. And the value of 20 buſhels of Oats at 
12 4. the buthel is 240 4. All theſe values being 
added together, their total is 3360 4. 1 fay then 
þ; the Rule of Three. D1e#, if 120 buſhels give 
3360 . what will i' buſhel yield? ? The: Rule pre- 
ſently anſwers me. 28 4. whereupon Tconclude; thar 
a buſhel of that Miſlling May be zff6rded for 28 4 
that is, 2s. 44. which: is the reſolotion of the 
Oueſt ion propounded. 


120- 3360 1=—=— 


ro | The Rule of ; 
In like manner if it be demanded what $ Buſhets || # 


or 2 Quarter of that Miſtling is worth, the A4»/wer 


will be 224 «. which being dividad by 12. and by | 


that means reduced into ſh;lings, is 18 s. 8 d. 


120 8 


3360 


F. In Alligation Medial, the trial of the Work 

Is by comparing the total value of the 

The Prooj. "feveral Simples with the value of the 
whole mixture :. For when thoſe ſums ac- 


cord, the operation is perfeCt ; So in the firſt Exam. 


ple of the laſt Rule. | 
f 10 Bnſhels of Wheat at 4s. the 
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L 40 Buſhels of Rye at 3s. the 
a Baſhel 1$——— ——— = 
8 2 5o Buſhels of Barley at 2 s. the 


- | Buſhel is - - . $—0—0 
KN | And 20 Bnſhels of Oats at 12 d. 
Lt the Buſhelis————— —I—o0—o 
All which amount {0-———e 1 PREACH 


which is likewiſe the value of 120 Buſhels 


at 284. or 2 -s. 4 d. the Buſhel , for that alſo 


amounts to-14 /. . 


VI. Allipation Alternate is, when having the ſe- 
veral rates of divers Simples given,we dif- 


Alligation 
Alternate 


bear a certain rate propounded. 


cover {uch quantities of them, as are ne- 
* ceſlary to make a mixtnre, which may 


Example: A man being determined to mix 10 
Buſhels of Wheat at 4s. or: 48 &. the Buſhel, with 


''Rye 
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4 | Chap. XIV. Alligation. ITE 
its | Rye of 35. :or 36.4. the Buſhel, with Barley of 
or» | 25. or 244. the'Bulſhel, and with Oats of -t 5s. or 
yy | 12.4. the Buſhel, the Rule of Alligetion Alternare 

will diſcover unto you- how much Rye, how much 
Barley, and how much Oats he ought to add unto 


the 10 Buſhels of Wheat; in ſuch ſort that the - 


mixtpre of them altogether may bear a certain 
+ || rate or price propounded. | 
is VIL.. In Queſtions of Abgation Alternate, you 
muſt rank the terms in ſuch ſort, that : 
the given rate of the mixture may repre- 7' . T7ght 
ſent the roof, and the ſeveral rates of nome of 
the Simples may ſtand as branches iſ- 
* | fving from that root: So the Example of the laft 
| Rule being propounded, I demand how much 
o | Rye, Barley, and Oats, ought to beadded to the 
10 Buſhels of Wheat, that the mixture of all to- 
o | gether may. bear the rate or price of 284. or 25. 
| 44. the Buſhel : And therefore drawing a line of 
» | connexion, I place 284. the given rate of the mix- 
ture, upon the left hand thereof, -by it ſelf, re- 
> |» preſenting the oor, and likewiſe write 


the other rates propounded, viz. 48 d. ys 


Ce 


= 


; | 364. 244. and 124. one above ano- + A 


ther upon the right hand of that line 
» | of Connexion, which rates*ate con- 12 
ceived to iſſue from 284. as branches | 
fromthe Roor, the fabrick hereof appears plainly in 
the Margent.  - 
; ' V11h, Having ranked the terms in theie due 
, | order, link the branches together by 
certain Arks, in ſuch ſort, that one 
| that is greater than the Roor or rate 
of the nuxture, may always be coupled with ano- 
| | p ther 


Hoys to couple 
the Terms. 


4 
> 3 
Pen 
1 
' 
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ther that is leſs than the ſame :* So in the premiſed 
Example, 48 may be linked with 12, and 36 with 
24, or otherwiſe 48 may be coupled with 24, and 
36 with 12, and then the Work'will ſtand +7 


483 - 
-— - 
Thus, 28 2 Or thus 28S, 
24 ; + | 
| I2 | ; 


{X. Having alligated the branches, and found 
the differences betwixt them and the 
 Ywwto order the Root, write the differences of each 
differences. branch juſt againſt his reſpective 


yoke-fellow. So the branches of the. 


example aforegoing being linked after the firſt man- 
ner, and the difference between-.28: and 48 ( by the 


third, or fourth Rule of the fourth Chapter .of 


this Book ) being 20, I place: 20 juſt againit 12, 
the reſpeCtive yoke-fellow - of 48. Again, 16 be- 
ing the difference betwixt 28. and 12, I write it 


jait againſt 48. In like manner 8; being the 4:fe- 


rence between 28 and 36, [ 


(43 i6. place it right againſt 24. 
28436 "* 4 And laſtly, 4 the difference 
8 betwixt 28 and 24, I write 

_ 12o juſt againſt 36 : In the:end 


the whole Fabrick of the 


Work ( as the branches are thus linked) will ſtand 
as in the Example. 
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\ But the branches being linked after the other 
manner, the Work will be thus difpoſed 


36 I6] 
28, —4 on 
C12 8 


For in this caſe 48 hath 24 for his yoke-fellow,and 
the reſpective Comerado of 36 is 12; and here the in- 
terchangeable placing of the difference(as in the pre- 

\ miſed Examples) is that which is more particularly 
termed Alrernation. | 

X. When one branch is linked to divers other 
branches, and not to one alone, the differences 
ought to be as often tranſcribed, as it is ſodiverſly 

- linked. So in the premiſed Example, you may (if 
' you pleaſe )) conceive 12 to: be coupled both with 

48 and 36; likewiſe 24 may be conceived to be 
linked with the ſame 48 and 36. ; wherefore the 
difference betwixt 28 and 12 being 16, I write it 

both juſt againſt 48 and 36 : In like manner the 

difference between -28 and 24 being 4, I write It 
likewiſe over againſt the ſame numbers 48 and 36. 

Again, 20 being the difference betwixt 28 and 48, 
I place it juſt againſt 24 "3; 


Re. 


 Ww ON.00 0+: CD-- OD. # Cd 


= 
(= 


and 12; and 8 being the 16. 4- 
difference between 28 and 16. 4: 
36,1 write it likewiſe over 

againſt. the ſame numbers 20, B. 
24 and 12: All this per- 20. 8. 


formed, the whole frame of the Work will ſtand as 

in the Margent. | Pn ; 
2. Take this for another Example : It is ropes 

re 
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red to mix 10. Bnſhels of Wheat at 4$ 4. the buſhel 


with Rye of 36 4. the buſhel, with Barley of 24 4, 


the buſhel, and with Oats of 12 4. the buſhel, and 
the Queſtion now is, How much Rye, Barley, 


and Oats ought to be added to the 19 buſhels of 


Whtar, that the entire mixtnre may be afforded 
at 164. the buſhel ? Here the branches of this Que- 
ſtion (according to the eighth Rule of this Chapter) 
ought to be linked thus, io | 


336 R 
12, 


_— 


And as for the Alernation of the differetices, it 
is evident ( by the pteſent Rule ) that the diffe- 


rence between 16 and 12 being 4,ought to be thrice. 


tranſcribed, viz. firſt juſt againſt 48, thenagainſt 
36, and laſt of all againſt 24 Again, 32 the dif- 


ference hetwixt. 16 and 48, as alfo 20 the diffe- 


rence between 16and 36 ; and laſtly, 8 the diffe- 


= 
a 


— as our. 0c an Hit ein. 2D a> a> 


rence betwixt 16 and 24, ought allto be placed juſt 


againit 12, 


C48 
We. 
of: Y 
C12 
3. Idetermining to mix 20 buſhels of Wheat at 
43 d, the buſhel, with Rye of 36 d. the buſhel, 


with Barley of 244. the buſhel, and with = 
| 0 


4 
4. 
4 | 
32.20.83. 


__ $4 Sins puny, WP 


'\ . aforegoing) may be Alizgated, and the differences 


: LE by ? 
Ie n FF . = og - © ” 
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of 12d. the Buſhel, deſire to know . how much of 
each I ought to take, that I m&ht afford the whole 
mixture at 40 d. the buſhel - Here the whole Work 
being ordered according to the Rules aforegoing, 
it will ſtand as follaweth. 


16. 28. 
4. 


8. 
1s. 
4. A man intending to mix 10 buſhels of Wheat 


at 484. the buſhel , with Rye of 36. the buſhel 
with Barley of 24 4. the buſhel, with Peaſe of 16d. 


' the Buſkel, and with Oats of 124. the buſhel, de- 


fires to know how much Rye, Barley, Peaſe, and 
Oats he ought to add to the 10 buſhels of Wheat, 
that the whole maſs of Corn ſo mixed might be 
afforded at 20d. the buſhel. This Queſtion being, 
thus propounded, the terms thereof (by the Rules 


of the terms Alternated, as followeth, 


48 4 
36 4+ 

204 24 « 4. 8. 
[16 28. 16. 4: 
12 ho 


$- Laſtly, A Goldſaich bath ſome Gold of 24 


_ Carol, other of 21 Cares, and other ſome of ig 


Carelts fine , which he would ſo mix with Alloy, 
that 193 Qunces of the. entire m7xire might bear 
17 


17 Caretts fine; 'now the Queſtion is, how myich of 
each ſort, as alſo how much Alloy he mult take to 
| accompliſh his . defire ? Before you 
| __ on oe can- well underſtand this Qzeſtior, it 
Ally is. will be neceffary to explain what a 

Care fine, ard what Alloy is: the 
Mint-Maſters and Goldſmiths to diſtinguiſh the 
different fineneſs of Gold, eſteem an entire ounce 
to contain 24 Care#/, and one ounce of Gold 
- that being tryed in the fire loſeth nothing of the 
weight, is ſaid to be 24 Cares fine : again, the 
ounce that being tryed loſeth one four and twen- 


tieth part of the weight, is ſaid to be 23 Carets. 


fine : In like manner that which loſeth two four 
and twentieth parts of the ounce, is eſteemed to 
be 22 Carefts fire, and ſo conſequently. -of the 
reſt : And as for Alloy, it is ſilver, copper, or ſome 
other baſer metal, with which the Goldſmiths ufe 
to mix their Gold, to the intent they may mode- 
rate, or abate the ' fineneſs thereof, Here you 
may. alſo obſerve, that as the fireneſs of Gold is mea- 
ſured by Care&s,ſo is the fineneſs of Silver eſtimated 
by oxnces : In ſach ſort, that a pound of Silver which 


being. tryed a certain time in the fire, loſeth no- 
thing of the weight, is ſaid to be 12 ounces fine : 


But. a, pourd, that being tryed loſeth ſomewhat of 
the weight, is ſaid to be the remainder of the weight 
fine. Example; a pound of Silver, that loſeth in the 
fire one oxnce 8p. js eſtimated to be 10 ounces 12 Pp. 
fine ; and that which loſeth 2 ounces 8 p. 10 grains, 


is ſaid to be 9 Otinces IL Pp. 14 rains fine, &c. Now + 


to rank the terms of the laſt mentioned Queſtion, 
as alſo the differences of the terms in their due or- 
der, becauſe the three given branches ( viz. 24 
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yn 3 > ma at, 


Caretts, | 


a 


j 
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Carelts, 21 Care&s, and 19 Carefs) are all greater 
tlian 157 Carefts the roor or rate of the mixture. I 
add © as another branch, which I conceive to be 
' leſs than the 7007, and then proceed as in the for- 
' mer operations ; the whole frame of the Work is 
expreſſed here, as followtth: 


XI. When in one and the ſame line there are 
found more differences than one; add - 
them together,and write the ſum juſt pw # add the 
againſt the ſame differences before «ifferences: 
_ a ſtraight line drawn towards the 
right hand of the Work 
So the firſt Example of the laſt Rule being pro- 
pounded , the ſum of 16 and 4 (the differences 
'F © placed juſt againſt the firft branch) being 20, 
write it over againſt the ſame differences, before 
the new line drawn upon the right hand of the 
ork, and ſo conſequently the reſt in' their due 


order , + as appears by the Example hercunto'ang 
nexed. 

I6. 4+. [2D 

I'6, 4. 2@® 

20, 8. [28 


20s 8. 29 
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- In like manner the laſt Example of the laſt Rule 
being offered, the whole Fabrick of the Work will 


ſtand, as followeth : | 

| C24 17 17 

/ 21T I7 I7- 
"7" > 9 I7 


17 
> 0 1&7 13 


b- XII. -Alligation Alternat{ fs ,. Either Partial 
F or Total. T4 
XIII. Alternation Partial is, when having the 
ſeveral rates of divers Simples, and the 
quantity of one of them given,we diſco- 
ver the ſeveral quantities of the reſt, in 
ſuch ſort that a mixture of thoſe ' Simples being 
made according to the quantity given,and the quan- 
tities ſo found,:that mixture may bear a certain rate 
Propounded : Of this kind is the Example of the 
iixth Rule, as alſo all the Examples of the tenth 
Rule except the laſt. $77, CEE: cx 
The Proportims | XIV. In Queſtions of Alterna- 
ſed in this | tion Partial, the proportion-1s as fol- 
Rule. loweth. _- | 
As the difference annexed to the firſt branch is 
to the ſeveral differences of the reſt : | 
| So is the quantity propounded to the ſeveral 
quantities required. 3h | 
So the. Example of the ſixth and ſeventh Rules 


of this Chapter being - ſernrs of and the. 


Alternatian 
Partial. 


terms thereof, as alſo the differences of the terms 
being ordered after the firſt ner (ſhewed you 
Ef 18 the ninth Rule aforegoing) it is evident - 

= | or 
Nl = 
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for every 16 Buſhels 


of Wheat that I take 
in the mixture , I 4. 
ought to take 4 Bu- 8 
ſhels of Rye, 8 Bu- 20 


ſhels of Barley, and 20 Buſhels of Oats; and there- 
fore 1 ſay, | & {7 


I. As 16 the difference annexed tothe firfkt branch 
(being the rate of the Wheat) is to 4 the dif- 
ference annexed to the next, being the rate of 
the Rye ; fo is 10 the given quantity of the 
Wheat to another number, which being found 
by the Rule of Three aire, to be two buſhels and 
an balf (or two pecks) .is the quantity of Rye 
neceſlary inthe mixture, 

IH. As 16 to 8, ſo is 16 to another number, 
which being likewiſe found-by the Rule of Three 
to be five buſhels, 1s-the quantity of Barley ne- 

 ceſlaty in the mmixrure. EE 

IIT. As 16 to 20, ſo is 10 to another number, 
which being in like ſort found by the Rule of 
Three to be 12 buſhels, and half of a-bulhel, 
is the quantity of Oats requiſite it the mix- 
Fire. 


So that at laſt I conclude, heap of Corn being 
compoſed of 10 buſhels of Whear, 2 buſhels and a 
half of Rye,5 buſhels of Barley,and 12 bnſhels and an 
half of Oats(when thoſe ſeveral Grains hear the pri- 
ces aforeſaid) maybe aforded at 2 5. 44. the buſhel. 
/ The ſame Example being ordered after 
the ſecond manner ( expteſſed likewiſe in 2, Caſe, 
the 9th Rule of this preſent Chapter)/ /ay; - / 

2 
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1. As 4 the difference annexed to the rate of the 

Wheat, is to 16 the difference annexed to the 
rate of the Rye ; ſo is 10 the given quantity of 
the Wheat, to 40 buſhels the required quantity 
of the Rye. | 

II. As 4 to 20, fo is 10 to 50 buſhels, the requi- 
fire quantity of the Barley. i 

III. As 4 to 8,fo is 10 to 20 buſhels the quanti- 
ty of the Oats zeceſary in the mixture. 


36 I6 
age | 
C12 & 


So that I conclude 4ga:z, a maſs of Corn being 
compounded of 10 buſhels of Wheat, 40 buſhels of 
Rye, 50 buſhels of Barley, and 20 buſhels of Oats , 
(when thoſe Grains bear the prices. propounded in 
this . Example ) may be afforded at 2 5s. 4 4d. the 
buſhel as before. 


3. That Example being diſpoſed after the * 


3Caſe. third manner (expreſſed in the tenth and 

eleventh Rules of this Chapter (7 ſay, 

I. As 20 the ſam of the differences annexed to the 
rate of the Wheat, is to 20 the ſum of the diffe- 
rences annexed to the rate of the Rye; ſo is 10 

the giver quantity of the Wheat, to 10 buſhels 
the required quantity. of the Rye. - 

II. As 20 to 28, ſo is 10 to 14 buſhels the requi- 

ſite quantity of the Barley. : 


NI. As 20 to 28,fo. is 10 to 14 buſhels,the quan- 


tity of Oats demanded in the mixture. k 
2 


Was Marat, 
bus 7 
T Kh tut. 
_ "2 
> - _ 


_— : $6525 ail ITT Ed " + "» " 
+ XK Pas 4 * Vf 
t , * . pts a & - 
F, 7 *HI-< 
A os . 
- A .- - 


"%.4,4 CF 25 BIG. 
<H 4-4 
RK? 7 
Oy Pe ? 1 6 
/ F 
+. f Q 
qc Be 


Chap. XIV. 


F Alligation. I21 
n | C48 J 16.4420 

| 436 16.4120 

Ff Es 28 24 )) [20.8128 

Y C12 : [20.8128 

- Whereupon this third time likewiſe I conclude ; 
that (thoſe Grains ſtill retaining the given rates) 
£ 10 buſhels of Wheat, 10 buſhels of-Rye, 14. buſhels 


of Barley, and 14 buſhels of Oats being- all mixed 
together will conſtitute a aſs of Corn, that may. 
be afforded at 28 4d. or 2 s, 4d. the buſhdl. 
By this Example thus diver ſifyed it plainly appears 
'that the quantities required may be altered as often 
as the Queſtion given will admit divers Alliga- 
zions, and yet the mixture produced will {till hold 
the rate propounded ; but. when the 'Qzeſ#i07: pro- 
pounded will admit but one only way of Alligatior, 
the quantities required to make the mjxture,cannot 
be varied ; ſo the ſecond Example of the tenth Rule 
of this Chapter, being again produced, and. or- 
» | . dered according to the direction of the eleventh 4 
| Rule aforegoing, 7 ſay,  :: £4 
| I. As 4 to 4, ſo 10to 10 buſhels of Rye..- 
II. As 4 to 4, ſo 10 to 10 buſhels of Barley. . 
' HI As 4 to 60, ſo 10 to 150 buſhel of Oats, 
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+ 4 

4 4 

132,20,8. [60 


l 3 


6-4 8 


122 The Rule of 
So that for this Queſtion 7 coxclade,to 10 buſhels 
of Wheat you ought 'to add 10 buſhels of Rye, 
10 buſhels of Batley, and 150 of Oats, to the end 
that a -11x:ure of Gorn might be made, which may 
be ſold at 16 4. the buſhel : And here the quantities 
found (vzz. 10, 10, and 150) cannot be altered, be- 
cauſe the terms of this Queſtion will not admit any 
other variety of Alligation. | 
XY, In Alternation Partial,the proof is likewiſe 
' by: comparing ' the total.value of the ſe- 
The Proof. Veral {imples, with the valne of the 
- whole mixture :- So in- the ſecond exam- 
ple of the Jaſt Rule, the total value of the 10 buſh- 
els of Wheat;' 40 [buſhels of Rye, 50 buſhels of 
Barley, and/ 20 buſhels of Oats amounts to 14. /. 
which is-aH{>/the value of the whole mixture at 2 -. 
4 4. the baſhel; as appears by the example of the 
fiith Rule of this preſeRt® Chapter. 
_ FYL. Alternation t8tfAl'is; when having the to- 
_--tat quantity* of- 411 the ſimples, toge- 
Alternatioj «ther with "their ſeveral rates, we pro- 
tat. --2 duce their ſeveral quantities, in ſach 
ſort, that a mixture of: them being 
made according to the quantities ſo found, that mix- 
ture - May bear a certsin *rate propounded : Of 
this ſort' 1s the laſt example: of the tenth Rule 
aforegoing ; as alſo c<is : A Goldſmith having di- 
yers-ſorts of Gold, viz. ſome of 24Ciretts, other 
of 22 CareCts, ſome of 18 Caredp, affd other ſome 
of 16 Carects fine, is-defirous toyniek of all theſe 
ſorts {o much together, as may make. a 4/5 con- 
taining 60 ounces of 21 Caretts fine: Now this 
Rule of Alrernatior toral ſheweth you how much you 
are to take of each fort,'to the end the whole mals 
& ig TS 
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| Chap: XIV. | | Alligatimi oo 12; 
| nay. contain juſt 60 ounces of 2r Carefts, the 
| fineneſs propounded.. | 
Sd X/11. In Queſtions of Alternf- | The Proportions. 
| tion' total the proportion 13: 985: :* 
|  followeth.. 
As the ſum of allthe differences is to the total 
quantity of all the fimples - So is the correſpon- 
, dent difference of cach rate.to, the. reſpective 
quantity of the ſame'rate. 
So the laſt example: of the laſt Rule being pro- 
pounded, Tfay, © 
I. As 12 the ſum of ' the differences is to 60 
- ounces the total quantity of all the ſimples : fo 
x ' [Js the correſpondent difference of 24 CareCts 
the firſt rate, to 25 ounces, viz. the required 
-- quantity of the Gold of the ſame. rate, which 
may be taken to make the Nuxture Propoun= 


ded. 

II. As 12 to 60, " is 3 bevefboadine diffes 
rence of 2.2 Caredts-the > rate, to 15 oun- 
ces, viz. the quantity of thEBold of 22 Carects, 

'Þ» that ought to be uſed in the mixture. 


Ill. As 12 to603 fois I to 5 ounces of the Gold 
of 18 'Caredcts fine; | 

IV. As-12: to 60, ſo-is 3 to is ounces of the 
Gold of 16 Caredts fine,which are requiſite to 
be taken for the mixture propounded, 
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"'Y24 The. Rule of - Baok 1; 
Whereupon I conclude, that 25 ounces of 24. Ca- 
rects fine, 15 ounces of 22 Carects, 5 ounces of 18 
Caredts, and 1 ounces of 16 Caretts fine, being, all 
melted together will produce a maſs of Gold con- 
taining 60 ounces of 21 Caredts fine,whichis the re- 

; [ſolution of the-Queſtion propounded. _ - 

© Again, The laſt Example of the tenth Rule being 

here repeated,.and ordered according to the dire- 

Etion of the eleventh Rule, I ſay, 

I. As64 to'192,ſ0 is 17 to 51 ounces of. 24 Ca- 
rects fire. | DE TRL. 
WH. As:64:to 192, ſois17 to 5I ounces. of 21 
. Carects fie. - \ 
II. As 64 to 192, ſa is17 to 51 ounces of 19 
Carects fine. 3. >c. 
- IV. As64to 198, ſo is 13 to 39 ounces of Aly. 
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And therefore for concluſion 1 ſay, that 51 ounces t 
of Gold, 24 CareCts fie, 51 ounces of '21 Carects 


fne, 51. ouhces of 19 -CareCts fine, and 39 ounces þ 1 
of Alloy being all mixed together, will produce a } 1 
maſs containing 192 ounces of Gold, 17 Ca- ( 
refs fre, which is the fatisfation of the queſtion 
premiſed. | | | 


[ 

And here obſerve (as before in the Expoſition of ( 
the fourteenth Rule of this Chapter) that the o- [ 
perations of the firſt of thefe Examples may he va- t 
ried according to the diveriity of the oo ( 
- — WHICH 
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remaining always the ſame. 
” XV111. Here the operation 1s perfet,when the 
- | ſumof the quantities found agrees with ,,, Provf: 
|| the total quantity propounded ; So in the y 
Z | firſt Example of the laſt Rule, 25, 15, 5, and 
" | 15 (the quantities found) being all added toge- 
ther amount to 60, which 1s the total quantity Pro- 
, Horn 


which it will admit, whereas the laſt Examplyg, is 
not ſubject to any variery, the Alligations thereof 
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CHAP. ' XV: 
Ti he Rule of Falſe. 
T. 9 E Rule of Falſe is always-.performed by 


falſe and ſuppoſititial numbers, taken at plea- 
ſure after the Propoſition is made,-and-the queſtion 


1 


propounded ; for things are ſaid: to be found out by 


the Rule of Falſe, when by falſe terms ſuppoſed, we 
«|: 4//cover the true terms required. || 

I. The Rule of Falſe; is either. of fingle or don- 
ble Poſition. ___ 

UL. The Rule of fingle Poſition-is The Rule of ſin- 
; when at once,viz.by one falſe Poſitton, gle Poſition. 

' we have means to diſcover the irue reſojution of the 

Queſtion propounded.: 

For Example: 4, B, and C, determining to-buy 


together a certain quantity of Timber, that ſhould. 


colt them 364. agree / amongſt- themſelves that  B 
thall pay. of that fam a third part-more than 4, and 
that C: ſhall pay a fourth more than 'B. Now the. 
-+ mraang is, What: Particular {num each of theie 

parties 
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x26 '._ The Rulef Book 1. 
parties ought to pay of the 36/. To reſolve this 
Queftion ; firſt, put the caſe that 4 ought to pay 
61. of the 36/, and then B mult pay 8 /. becauſe 
he pays one' third part more than 4. And laſtly 
C ought to pay 10 /. becauſe he 1s to lay out one 
fourth part more than B: This done, although by 
addition of theſe three ſums, viz. 6, 8, and 10, 1 
find that I have made a wrong Poſition (their to- 
tal amounting only to 24/7. which ought to have 
been 36 /.) nevertheleſs by thoſe /uppoſuional Num- 
bers, I have means to diſcover the true ſums which 
the ſeveral parties ought to pay : For I ſlay by the 
Rule of Three Diret. ; 

I. As24 to 36, ſois 6 to 9/. the part that 4 
mult pay. 
I. As 24 to 36, ſo is 8t6 12 /. the part that B 
onght to pay. — 
HE As 24 to 36, ſois 10 to 15/. the part of the 
361. that C muſt pay. BE 5 1Þ 
IF. Here for trial of this Rule the total of 
Rs the ſums found ought. to accord with 

\ The Prof. the ſum given: $0 in the Example of the . || .v 

taſtRole, 9, 12, nd 15 being all added together || < 

amount to 36, the ſum propounded. t 

Y. The Rule of double Poſrjon is, when two || n 

| - falſe Poſitions are ſuppoſed for the || t 

—+/-» « 4g reſolution of the queſtion propound- || þ 
ed. As in this, A' Workman has» 

ving threſht out 40 quarters af Grain (part there- || 

of being Wheat, and the reſt Barley) received || 7 

for his labour 28s. being paid after the rate of 124. |} ( 

.t 
N 
{ 
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for every quarter of Wheat; and 6 d. for each 
quarter of Barley : Now here © the queſtion 1s 
how many of thoſe 40 quarters-were Wheat, _ | 

+ 4 _ 
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(012, tnvie that 4 
. the nppermoſt er&of that 
 uncer his reſpective Poſ7tion at the lower end of the 
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Falſe. I27 
how: many Barley ? Here therefore I firſt ſuppoſe 
x. random, that there were 26 quarters of W heat, 
and 14 of Barley, and then to diſcover whether I 
have guelled right or wrong, I find how much mo- 
ney is. dre to the. Workman at the rate of 12 4. 
the Quarter of Wheat, and 6 4. the Quarter of 
Barley, which I find to be 33s. ( viz. 26s. for the 
26 Quarters of Wheat, and 7 s. for the 14 Quar- 
ters of Barley) which he ought to have received , 
if my ſuppoſition had been right ; but becauſe it. dif- 
fers' from 28 5s. the. true ſum that he received, I 
perceive I have miſt the mark, and therefore diſ- 
covering how much 1 have err'd' by finding the 
difference betwixt 28 s.. and 33s, 1keepin mind 
5 their differenge, which is called the firſ# erromr, or 
the errour of the firſ# Poſition : Again,1l propound for 
the ſecond Poſition, that there was 30 quarters of 
Wheat, and 10 quarters of Barley; and then.the 
fecond errour 1 find torbe 7; for there is then due to 
the Workuaiu for the 30 quarters of Wheat 30 5. 
and for the 10 quarters of Barley 5s. in all 35 5. 


«Which differs from- 28 5. the true ſum that he re- 


ceived, by 7 s. and here by theſe two falſe Poſitions, 
together with their er4.:75, you may diſcover; how 
many quarters of Wheat, and haw many, of Barley - 
the Workman tareſht, as ſhall be further explained 
by the Rules following. | 
V1. In the xule ef double Poſerior 

placed the rerms of thetgiſe Poſition C racy 
me Denomination ) at 
S, AS alſo each errour 


having drawn two litx's acroſs, and The Operation, 


ime Croſs, multiply each error by fhe contrary 
| | | | Pofit z0ts 


_ 
2 


128 - The Ruleof 
Poſition ; that is, the ſecond error by the firſt Poſe- 
2107, and the firſt errour by the ſecond Poſition ; this: 
done, when both the errors are of one and the ſame 
kind (iz. both exceſſes .or ' both defects) ſubtrat | 
the leſs produCt out of the greater, and then the re. 

-mainder is your Dividend ; but if the errours be of 
differing kinds, (viz. one of them an exceſs, and 
the other a defect ) add thoſe Produtts together: 
and then the ſum will be your dividend, which if 
you divide by the difference of the errours, (when 
they are of one and the ſame kind) or by their ſum 
(when they are of different kinds) the Quotient will 
g1ve you a.number' you look for, having the ſame 

Denomination with the falſe Poſerions placed at the 
tpper end of the Croſs. ; 

1. Example. The Queſtion of the laſt Rule being 
again propqunded , I place theſe terms, viz. 26 
(having th& denomination of the Quarters of 
Wheat in the fi-/# Poſition) and 30 ( having the 
fame Denomination in the ſecozd: Poſition at the 
upper end of the Croſs :) As alſo 5 and 7 the two 
errours reſpectively under them at the lower end of, |, 
the fame Croſs,as you may ſee it exemplified by the 
Pattern following. Y 
Note, That this 
Charatter- = 
frgnifiesthat the 
leſſer of the tw 
Numbers , be- 
twixt which it 
7s found, ought 
to he ſubtraded 

from the grea- 

Zer, 


182 — 150 
26 32 


30 
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FF This done, having multiplied 26 by 7, the Pro- 
daft is 182, and likewiſe 30 by 5,the Produt is 150, 


Barley. 


which being deduCted out of 182 (becauſe the e- 


| roars here are Eoth of the ſame kind, that is, are 
"each of them an exceſs above 28. the ſum that 
"the workman received) the remainder is 32, which 
being divided by 2 (the difference betwixt 5 and 7 


the two errours ) leaves in the Quoricrt 16, for 


- the quarters of Wheat that the Workman threſht, 
whole complement to 4o viz. 24 are the quarters 


of Barley, that he likewiſe threſht ; fo at laſt 1 


| conclude, the workman receiving 28 5s. for his - 


wages in threſhing out 40 quarters of Grain (be- 
ing part Wheat, part Barley) at 12 4. the quarter 
of IW heat : and 6 4d. the quarter of Barley,threſhed 
in all 16 quarters of Wheat, and 24 quarters of 

2. Example. The ſame Queſtion'being again pro- 
pounded, I ſuppoſe for my firſ# Poſztion that there 
are 8 quarters of Wheat, and 32 quarters of: Bar- 
ley, and then the firſt errour will be 4 s. for 8 s. 
being accounted for the 83 quarters of Wheat, and 


16s, for the 32 quarters of Barley,make in all 24s. 


which wants 45s. of 28s. the ſum received : A- 
gain, ſuppoſmg that there are 12 quarters of W hear, 
and 28 quarters of Barley, the ſecond errour will 


| be 2 5. for 12 5. being allowed for the 12 quarters 


of Wheat, and 14s. for the 28 quarters of Barley, 


the ſum is 26 5. which comes 2 s.ſhort of 28 5. the 


right ſum : now then 8 being multiplied by 2, 
the Product is 16 ; likewiſe 12 by 4 produceth 48, 
out of which -if you deduct 16 (tecauſe the er- 


Tours in this caſe happen to be both defects under 
- 28 5, the ſum received) the remainder is 32,which 


being 


' x30. The Rule of 
being divided by 2 (the difference of the exrours) 
gives you in the quotient 16, v4z: the quarters of 
Wheat, as before. 

_ 6 


I 
S 


48 
6 


Xe 
/ i 4 


32 
4 — 2 
- © 
3 Example. The ſame demand being the third 
time produced, I take for my firſ# Poſition 10 quar- 
ters of Wheat, and 30quarters of Barley, and then 
proceeding as before, the firſt errour will prove 3 -. 
which upon that Poſir492 T want of 28 s. the right 
ſum : Again here for the ſecond Poſition I take 26 
quarters of Wheat, and 14 quarters of Barley, and 
then the ſecond errour will be 5 5. which upon that * 
Poſition I have exceeded 28 s. the,true ſum : now 
then multiplying 10 by 5, the Produt&t is 50, and 26 
by 3, the Product-is 78 : And here (becauſe the er- 
rours are of different kinds, one of them being 
a defect, and the othervan exceſs of 28 5s. the true 
{um) you are to add 50 and 78 the two Products 
together, whoſe ſum is 128, which being divided 
by 3, the ſum of 3,and 5 the two errours, gives 
you In the Guotient 16. for the quarters of Wheat, 
as before in the former reſolutions. So that what 
Poſitions ſoever you take in this Queſtion you ſhall 
always find, that the Workman threſhed 16 quar- 
| ters 


ters of Wheat, and 24 quarters of Barley, which is 

f the Reſolution of the Queſtion propoynded. 

$0. 4 78 Note that this 

IO 128 26. Charater Þ+ in- 
: | _ fimates that the 


Numbers , be- 
twixt which # 


3s found, ought to 
(16 be added toge- 
s $2 


8 


' /IT. Here the trial is the ſame-with that which 
| is uſed in finding out the erroxs : SO. in the Ex- 
| ample premiſed 16 and 24 being the, numbers 

found, and 16 s. being allowed for the 16 quarters 
of Wheat, likewiſe 12 s. for the 24 quarters of - 
Barley,their ſum is 28 s. which was the ſam received 

by the Worknaz. | 
4. Example. & certain man being demandedwhat, 
» | « was the age of each of his 4 Sons ? Anſwered, that 
| his eldeſt Son was 4 years elder than the ſecond ; 
his ſecond Son was 4 years elder than the third ; 
his third Son was 4 years elder then the fourth or 
youngeſt ; and his fourth or youngeſt was half 
the age of the eldeſt ; the Queſtion is, what was 
the age of each Son ? Here'l gueſs the age of the 
eldeſt Son to be 16, then it may be inferr'd from 
the Queſtion, that the age of the ſecond Son was 
I2, the age of the third 8, and the age of the fourth 
- or youngeſt 4, this 4 ſhould be half 16 (for the 
Queſtion ſaith, that the age of the youngeſt was 


half the age of the eldeſt) but it wants 4 of what it 
ought 


We SET 4 


The Rule of 


ought to be; wherefore I make a ſecond Poſition , 
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and take 20 for the age of the eldeſt, then the age 


of the ſecond muſt neceſſarily be 16, the age of 
the third 12, and the age of the fourth 8, which 
ſhould be half 20, but it wants.2 : now (according 
to the Rule) multiplying 16 (the firſt Poſition) by 
2 (the ſecand errour) the Product is 32  alſo.mul- 
| tiplying 20 (the 

32 ——- 90 ſecond Poſition ) 

is 48 _ 20 by 4 ( the firlt 

errour) the Pro- 
duct is 89, and 
becauſe the er- 
rours are both 6f 
one kind, to wit, 
both defeCtive ; I 


4 —. 23 ſubtraCt - the leſ- 
2 | ſer Product from 
2) 48 (24 the greater, ſo 


| | the remainder is 
48 for a Dividend, alſo ſubtrafting the leſſer 
_ errour from the greater, the remainder is 2 for 
2 Diviſot: Laſtly, dividing 48 by 2, the quo- 
tient is 24, and ſuch was the age of the eldeſt 


tf 


Son , therefore the age of the ſecond was 20 3 


the age of the third 16; and the age of the fourth 


12, which is half the age of the eldeſt, as was de- 


clared by the queſtion. 
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| be conceived diviſible into any number of equal 
. parts: ſome will not allow 1 or unity to bea 
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divers of his ſabtil Problemes doth mention unity 
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CHAP. XVI. 


Notation of Vulgar Fractions. 


]. "4 Hus far of Arithmerick in whole numbers, only 

y the Doctrine of Frations enſueth,which de- 
pends upon this ſuppoſition, that Unity, or at leaſt 
one whole thing , whatſoever it be, may in mind 


number, when it is conſider'd in the abſtract, and 
ſeparated from matter,but foraſmuch as that Prince 
of Arithmeticians, Diophantus of Altxandria, in 


as a numbery and propounds it to be divided into 
numbers, I ſhall take the like liberty to eſteem 1 or 
unity as a number, and likewiſe ſuppoſe it diyifble 
into-any number of equal parts. | 

IF, A broken number, otherwiſe 
called a Fraft50y, is only part of an In- 4 Fravtin. 
teger or whole thing , as if you wonld - 
expreſs in figures the length of a piece of cloth, 
that contains zbree fourrbs , or (which ts all one) f 
three quarters of a yard, you are to write it thus, 4, \ 
that is, an entire yard being fuppoſed to be divided 
31nto four equal parts, the length of the piece pro- 

K pounded 


#7 


Bs - Notation of © Book I. 
pounded is three of thoſe four parts: Inlike man- 
ner (a Foot being divided into 12 inches) you 
muſt write {ix inches thus 55, thar is,ſix rwelfth parts 
of a foot ; or if the foot be divided into one hun- 
. Cred equal parts, to expreſs five and twenty of 
thoſe parts, {et them down thus, +3 that is five 

and twenty hundredth parts of a foot. 
. TIT. A Fraction conſiſts of two parts, the Nume-, 


rator and the Denominator , which are placed one 


above the other, and ſeparated by a little line. 
IV. The Numerator is the number placed above 
the line, and the Denominator is 
3 Numerator. the number placed underneath: 
"4 Denominator. ſoin the aforementioned Fra- 
102, 3 the number 3 placed a- 
bove the line is the Namerator, and the number 4 
placed underneath is the Derominator. Alſo in this 
Fraction 35, the Namerator is'6, and the Denomina- 
tor i$12., The Denommator is ſo called, becauſe it 
denominates or declares into how many equll parts 
the Integer or whole thing is ſuppoſed to be divi- 
ded, and the Numerator is fo called, becauſe it num- 
breth or expreſſeth how many of thoſe equal parts 
of the Integer are ſignified by the Fraction. 
- - V. AFraction is elther proper or Improper. 
VI, A proper Fraction 1s that whoſe 
A proper Numerator is leſs than the Denomina- 


Fraction. tor,ſuch are the Fraftjons before-mention- ' 


ed 3+5 55 and the like. 


FIL. A proper Fraction is either ſingle or com- 
pound. ; 
|  #FIII. A ſingle Fraftion is that 
A ſmgle Frafien. which conſiſts of one Numerator,and 
| one 
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one Denominator ; ſuch are 4 55 53 and the like. 
IX. A ſingle Fraftion doth often ariſe in Divi- 
fion of whole Numbers, for when Diviſion is fi- 
' niſht, if any number remain, 1t 1s to be eſteemed 
as the Numerator of a Fraction, which hath the 
Diviſor for a Denominator, and is to be annexed 
to the Integer or Integers in the quotient as 
part of the quotient ; which Fraction doth always 
expreſs certain parts (or at leaſt a.part) of an In- 
teger or entire unity, which hath the ſame Deno- 
mination with one of the Integers in the quotient z 
ſo if 17 pounds be glven to be divided equally a- 
monegſt 5 perſons, there will ariſe 3 entire pounds 
in the quoticnt,and there will be a .\ , on 
remainder or ſurpluſage of2 pounds, he. 
which 2 is to be placed, as the Numerator of a Fra- 
on, over the Diviſor 5 asa Denominator ; fo'will 
the Fraftion be z, and the compleat quotient will 
be 33, that 1s,3 pounds,and 2 fifth parts of a pound - 
for each perſons ſhare. . | 
Alſingle Fraftion doth likewiſe ariſe, when a 


« leſſer whole number is given to be divided by a grea- 


ter, for in ſuch caſe the Dziv4dend is to be made the 
Numnerator of a Fraction, and the Divi/ſor the Deno- 
mizator,which FraCtion 1s the true quotient,and doth 
always expreſs certain parts(orat leaſt a part)ofan 
Integer,which hath the ſame name with the Dividend: 
ſoif 3pounds ſterling be given to bedivided equally 
amongſt 4 Perſons,the ſhare of each,that 1s,;the quo= 
Lient will be 4,to wit,three fourth parts of a pound. 

In like manner, if 5 be given to be divided by 8, 


\ {| the quotient is $,ſo that the Vamerator of a Fratti- 


0n is.always a Dividend, the Denominator is a Divi®” 


X, A 


ſor, and the Fra&#jon it ſelf is the quorient. 
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X. A Compound Fraction (otherwiſe 
S___ called a Fraction of a Fraction) is that 
VAT which hath more Nuymerators and Deno- 
minators than one , and may be diſcovered by the 
word | of ] which is interpos'd between the parts 
of ſach compound Fraction : ſo 5 of + is a Fraction 
of a Fraction, or compound Frattion, and expreſſeth 
two thirds of three. fourths of an Integer, viz. a 
pound ſterling being ſuppoſed the 7nreger, and firſt 
divided into four parts,three of thoſe four parts are 
equal to 15 5. Again, if the ſaid 15 5s. be divided 
into three parts, two of thoſe three parts are equal 
to 1o s. therefore the componnd Frattion 5 of 2} of a 
pound ſterling doth expreſs 10 5. In like manner 
the compound Fraction 5 of 2 of 5 of a pound ſter- 
ling,that is,one fourth of three fourths of four fifths 
of a pound ſterling doth expreſs 3 5. as will be far- 
'ther manifeft by the ſixteenth and ninth Rules of the 
ſeventeenth Chapter. 

XI. An improper Fraction is that, whoſe Nume- 
WIT rator is either greater, or at leaſt equal 
7.4,” unto the Denominator : fo this Fra- 

Ction -£, that is 16 fourths, is called an 
Improper Frattjon , and ſo is this 2; for indeed a 
Fraction of this kind may well be ſurnamed 1pro- 
per, becauſe it will not admit the definition of 8 


true Fraction, ſince it is always greater than an en- 


tire unity , or at leaſt equal unto it; ſo ſixteen 
Farthings, or 25 of a peny are equal to 4 entire 
pence z and 4 Farthings, or 4 of a peny are equal 
to 1 peny; therefore when the Numerator is 


greater than the Denominator , ſuch improper Fra- ||| 


@ion fignifieth more than 1 or an Integer, but 
when the Numerator is equal to the Denominator 


(be 
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(be it what number ſoever) ſuch ;proper Fraftion is 
always/equal to unity, or 1 Integer. 

X]JI. A mixt number conſiſts of entire 
unities (or Integers ) or at leaſt of nity 


© 


A maixt 
number. 


So 53%, 14, and ſuch like; are called. mixt 
numbers ; So that if a piece of Timber be five 


feet and eleven inches in length ,-you are to write 


that length thus, 57 3 In like manner, . one mile 
and three quarters or fourths of a mile are to be 
written thus, 13. | 


CH AP. XVII. 
Reduttion of Vulgar Fractions. 
1, "He ſame parts of Numeration , as have been 


wrought in whole Numbers in the preceding 
Chapters, are likewiſe to be performed in fra#ions, 
but firſt of all Reduftion of Fraftions in divers kinds 
muſt be known, which being the principal skill in 
the dotrine of Fraftions , muſt he diligently ob- 

ſerved by the Learner. | 
II. A number - is ſaid to be a common Meaſure 
or Diviſor unto two or more numbers given, when 
It will meaſure or divide every one of the numbers 
given, and leave no remainder ; ſo 4 is a common 
meaſure unto the numbers. 12 and 20;. for if 12 be 
divided by 4, the Onotient will be exaftly 3, 
wichout any. remainder or ſurpluſage ; alſo if 20 be 
divided by the ſame Divyiſor 4, the quotient will be 
K 3 _  - Hrecilony 


138 Redudtion of - Book I. 
preciſely 5 without any remainder; in liks man- 
ner 5 isa common Dijviſor unto theſe three numbers 
10,25 and 40. \ 
I17. Two numbers being given 
To find the grea- their greateſt common Diviſor ;that 
bejt. chnoman is, the greateſt number which will 
meaſure unto a 
ny tw mombers. meaſure or divide each of the num- 
' bers given Without leaving any re- | 
mainder , may be found outin this manner ; 
__ Divide the greater number by the leſs, then 
d ©» or the Diviſor by the remainder if there be any) 
ſo continue dividing the laſt Diviſors by the 
reminders, until there be no remainder(negleCcting 
the quotients;) ſo is the laſt Diviſor the greateſt 
common Diviſor untq the numbers given. 
Thus, If the greateſt common 'Diviſor unto the 
numbers 91 and 117 be ſought, divide the greater 
number 117 by 91, the re- 
gt) 117 (1 mainder igg26, by which divi- 
7 "Qi ding 91; the remainder is 13; 
=_ by which dividing 26 the re- 
26) o1 (3 mainder is ©; ſo is. 13 the 
78 greateſt common Diviſor unto 
| | the numbers 117 and 91, as 1s 
13) 26(2 manifeſt in dividing each of 


26 them by 13; for 13 is found 
_ in 91 preciſely 7 times, and in 
O 117 preciſely 9 times, In like 


manner, 29 will be found a 
common Diviſor unto 116 and 145; And 51 a com- 
mon Diviſor unto 564 and 612. 

- _— duced into the leaſt terms by di- 
I; By a general Rule, viding the Numerator & Deno- 
minator 


IVA ſingle Fraftion may bere- *Þj 


Cn 
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nator by: their greateſt-common-meaſure (or Divi- 
ſor;) for the quetients will-be the Numerator and 
Denowinator of a fraCtion equal to. the former,and 
in the eaſt terms. .. 

So if the frattion 25 be given to be reduced in- 


' to the /eaſt rerms, ſearch out the greateſt common 


Diviſor- unto 91 and 117 by the laſt Rule, which 
will be found 13, and then dividing 91 by 13, the 
quotient will be 7 for a new Numerator ; alſo dyvi- 


ding 117 by 13, the quotient will be 9 for anew 


1s reduced into the 
IIs 


Denominator: ſo the fraCtion 2 
leaſt terms.,vViz.into the fraction 2 In like manner 
will be reduced unto 4; And £57 unto - _— 


Tiz 


I43. 
* But here 


You are to obferve,thar if the greateſt common Divis 


/or unto the Numerator and Denominator be 1, 
ſuch FraQtion i Is 10 Its /e.:/# rerms already:ſo the fra- 
tion 452 cannot be reduced into lower terins, be- 
cauſe the, greateſt common Djviſor will be found 1, 


(by-the third Rule of this Chapter ;) the like may 


{t be. 
into 


happen. of infinite others : And although the 
a general.Ryule for the ReduCtion of Fracti 


their leaft terms, yet-there are other practical Rules, 


which in ſome caſes-will be more FrAQY (eſpect- 
ally unto beginners) viz. 

FV. When the Numerator and De- 
nominator are even numbers, they 
may be meaſured or divided by 2. 
Fherefore in ſuch caſe you may (as 1s taught in 
the Rules of the 6th Chapter ) take the half of the 
Numerator for a new,,.Numerator, alſo the halfof 


2. By particus 
- lar Rules, 


the Denominator for 'a new Denominator. So 
if :5 be given, draw. at. length the. -16|8| 4/2] 1 

| line which ſeparates the Numera- 67/32]16] Ip 

tor from the Denominator , and , 4 

K 4 croſs 


1.40 


225145] 9 


47519519 
5oſro| 2 


425185|17 


28] 7] 1 


84/21] 3 


Redudtion of 
croſgd the ſame with a downright ſtroke near the 
Fraction,as you may ſee in the eager; thentake 
the ha]f of 16, which is 8, for a new Numerator, 
alſo the half of 64, which is 32 , for a newDeo- 
minator ; Again, the half of 8 is 4,for a New Nume- - 
rator, alſo the half of 321816, fora new Defioini- 
nator.and proceeding in like manner, there will be 
found 5, equivalent unto zE. | 


225 


473 


by 5. So 


Book I, 


V1. When the Numerator and Denaminator do 
each of them end with 5, or one of them ending 
with 5, and the other with a Cypher, 
they may be both meaſured or divided 
will be reduced into x; 
and' ;*; into 55 as by the operation in 
the XMargent is manifeſt. | 


VII. Whenfſoever you can eſpy any other num- 
ber , which will exa&tly divide the Numerator 
and Denominator ( althongh it be not the 
greateft common Diviſor ) you may di- 
vide the Numerator and Denomina- * || * 
tor by ſach number as before : So 74 


way be firſt reduced into + by 4, and 


5x may be reduced into : 
Lion 1s manifeſt. 


3 by 7, as by the opera- 


VIII. When the Numerator and Denominafor 


do each of them end with a Cypher or 
Cyphers , cut off! equal Cyphers im both, 


and the fraction will 
' terms : So 553 


Into 33- 


1s reduced into 5, and 


IX. The 


reduced into leſſer 


700 


XXL 


7 al hs £4 ” 
4 bets . ws » 3 
& SS 8 25 
ads 
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IX. The value of a f{ingle frattion To find the wal 


in the known of a ſingle Fra- 
ce | in the known parts of the Integer, J. * "s Fo 


ry may be found ont in this manner,viz. ,,,, f he oh 
J- multiply the Numerator of the fra- zeger. 

e- » | &ion propounded by the number of 

i- known parts of the nexc inferiour denomination 
e which are equal to the Integer, and divide that pro- 


duCt by the Denominatery ſo is the quotient the va- 
lue of the fraftion in. that inferiour denomination, 


a and if there happen to be any fration in the quo- 
g tient, you may find the value thereof in the next in- 
ry feriour denomination, by the ſame Rule,and ſo pro- 
d ceed till you come to the leaſt known parts. | 
K. *. So the value of 52 of a pound 
n | . ferling will be found 115. 3 d. 9 

viz. multiply the Numerator 20 

9 by 20 ( the number of ſhil- << ——— 
}- lings which are equal to 1 16) i80 (11:4 
IC pound ſterling ) the product I's 16 : 
e 189, which being divided by | 
[- the Denomtnator- 16, the Quo- 20 
- | + tient is 11:7 ſhillings. In like 16 
4 manner, the value of ;£ of a ſhil- 
d ling will be found 3 pence, for 4 
- multiplying the Numerator 4 by I2 


12 (the number of pence in a ; 
ſhilling ) the product is 48, 16) 48 (3 


which'being divided by the De- 48 
nominator 16, the quotient 1s ——— 
3 pence. Allo the value of 7 O 


of a pound ſterling , will be 

found 10s, 9;2d. And 3; of a pound Troy will 

be found equivalent nnto 3 ounces 17 peny weight 
'. and 12 grains, | TH | 

p a Y.A 
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To reduce a mjxt _X. A mixt number may bere- 
mumber in4,.nm- duced into an improper fradtion 
proper frazion. equivalent unto the mixt number, 
In this manner, viz. Multiply . the Integer or 
integers in the mixt number | by the- Denomi- 
nator of the fraction annexed to the Integer - or 
Integers, and unto the Product add the Nume- 


rator of the ſaid fraction; ſo is the ſum: the Nu- 


merator of an improper fraction, whoſe Deno- 
minator is the ſame with that of the ſaid fraction 
annexed. | 

So 4x5 will be reduced into the improper fra- 
Ction £2, for 4 being multiplyed by 12,the Product 
is 43, unto which adding the Numerator 11, the 
fam is 59 for a new Numerator, which being pla- 
ced over the Denominator 12, gives the improper 
fraction £3; which is equivalent unto 4+ (as will 
appear by the 13th Rule of this Chapter.) In like 
manner 7; will be reduced into =-<. 
os s whole XI. A whole namber 1s, reduced 
aumber into an im- Into an improper fraction, by pla- 
proper fraziom. Ccing the whole number given as a 
Numerator, and 1 as a Denominator, 

So 14 Integers will be reduced into the 7mproper 
frattion *;, and one Integer into the improper -fra- 
fon +. | 
XII. A whole number is reduced into an im- 
proper fraction which ſhall have any Denomina- 
tor aſſigned, in multiplying the whole number gt- 
ven 'by the Denominator aſligned, and placing the 
Product as a Numerator over the ſaid Denomi- 
nator. ; | 
. As if 13 be given to be,reduced into an, improper 
fratjon,whoſe Denominator ſhall be 4, multiply Ws 
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'number or mixt number 1n this man- 


TEM? ; EXE 
Fre, 
/ 
* 


by 4» the Produdt is 52, which being placed over 
4, gives the improper fra:on *; equivalent unto 13 
(as wi] appear by the next Rule -) In like manner 
13 may be reduced into *;. 

XI1T. An 17mProper fraCtion may abreilits an im- 


be reduced into its equivalent whole proper frattion 

into 1ts Cequi- 
wvalent . whole 
ner, iz. divide the Nurmerator by ,; pie man. 


the Denominator, and the quatient ber. 


. will givg the whole numher or mixt 


number ſought ; So the improper fraction 53 will 
he reduced” into this mirt number #71 for if 59 
be divided by 12, the quotient 1s 473. Alſo this 
wwproper fraction * £ 3 wlll be reduced 1 into = whole 
number 1 3. | | 

\XIY. Fractions having unequal De- Toreduce fradli- 
nominations may be reducel into fra- % 2.7 9mm 

. nomimator 
Ctions of the ſame value; which ſhall 1jz_ 7. 1hzn 
have equal denominators, by this rwo frattions - 
Rule and the next following, viz. are propounded. 
when two fractions having unequal 


| Denominators are propounded to be reduced in- 


to two other fraftions, of the ſame value, which 
ſhall have a common Denominator, multiply 


the Numerator | of the . firſt fraction (that is ei- 


ther of them) by the Denominator of the ſecond, 
and the Product ſhall be a new Numerator {corre- 
ſpondent unto the Numerator of that firſt fraCtion ;} 
alſo multiplying the Namerator of the ſecond 
fraction by the Denominator of the firſt, the Pro- 
duct.is a new Numerator (correſpondent untothe 
Numerator of the ſecond fraction; ) laſtly, multi- 


ply the Denominators one by the other, and the 
Product 


144 Reduflion of Book T, 
Produtt is a common Denominator to both the 
new 'Numerators: 

Thus, If the fraftions 3 and 5 be propounded, 

multiply 2 by 5, the produ@ 10 is anew 
- "4 4 Numerator correſpondent unto 2 : alſo 
--/X-- multiply 4 by 3, the product 12 1s a new 
3____5 Numeratorcorreſpondent unto 4 : laſtly, 


i0 12 multiply 3 by 5, and the product 15 ſhall 


+ be a common Derominator unto the new 
Numerators, ſo the fraftions {3 and 5; are 

found out, which have equal Denominators, and each 
of theſe new fraQtions is equal unto its correſPon- 
dent fraQtion firſt given, viz. x7 is equal unto z and 
33 isequal untoF, as will be manifeſt by the 4th 

Rale of this Chapter. 4 
XV. When three or more Fractions having un- 
equal Denominators, are given to 
—_— be reduced into other Fractions of 
ave to be redu- the ſame valne with thoſe given, but 
ced into others {ach as ſhall have one common ' De- 
that ſhall bave nominator ; multiply continually (ac- 
_ Pe- cording to the thirteenth "Rule of 
the fifth Chapter ) the Numera- 

tor of the firſt Fraftion into all the. Denomina- 
tors, except the Denominator of that firſt Fra- 
Etion ; and reſerve. the laſt Produ& for a new 
Numerator inſtead of that firſt Numerator : In 
like manner, multiply continually the Numerator of 
the ſecond Fraction into all the Denominators, 
except the Denominator of the ſecond Fraction, 
and reſerve the laſt ProduCt for a new Numerator, 
inſtead of the ſecond Numerator ; Proceed in like 
manner to find out new Numerators for the reſt of 
the given Fractions : Laſtly, multiply continual / 
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| all the Denominators one into another , and the ' 


laſt ProduCt ſhall be a common Denominator to all 
the new Numerators. 

As for Example , if theſe three-FraCtions, 2, ;, 
5+ having unequal ( or different) Denominators, 
be given to be reduced into three other Fractions 
of the ſame value , which ſhall have equal Deno- 
minators ( or one Common Denominator) ; Firſt, 

I multiply continually the firſt Nu- 
Ls 72_7_ mMerator 3 into the ſecond and 
29, 434, 242 third Denominators 5 and 7, ſay- 

ing 3 times 5 makes 15, which 
multiplyed by 7 produceth 105, for a new Nume- 
rator inſtead of the firſt Numerator 3 ; S&6ndly, 
I multiply continually the ſecond Numerator 2 in- 
to the firſt and third Denominators 8 and 7, ſay- 
ing, twice 8 1s 16, which miultiplyed by 7 produ- 
ceth 112, for a new Numerator inſtead - of the 
ſecond Numerator 2 ; Thirdly, '1 multiply con- 
tinually the third Numerator 5 into the firlt and 
ſecond Denominators 8 and 5, ſaying 8 times. 5 
makes 40, which multiplyed by 5 produceth 200, 
for a new Numerator inſtead of the third Numera- 
tor 5 ; Fourthly and laſtly; I multiply corrmually. 
all the Denominators Z; 5 and 7 one into another, 


 faying, 8 times 5 makes 40, which multiplyed by 7 
” Produceth 280. for a 


noininator to each of the 
three new Numerators 105, 112 and 200 before 
found out ; And fo theſe three Fractions 235, 332, 
and 3x; are diſcovered, which have one common 
Denominator 280, and each of them is equal. in 
value unto its correſpondent Fraction firft given, 
viz, 34% is equal unto #; Allo 233 is equal unto 
35 and 343 1s equal unto 5; as may eaſily. be mw 
ve 
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ved by the Fourth Rule of this Chapter. 
After the ſame manner, theſe four Fra&ions I 


279 


3, + and + are. reducible. into thele,. 543, 333, 


252 and 25%, which have 360 for a common Deno- 
minator, and are equal in value reſpectively to the 
four Fractions given to be reduced. : 


Note, Although by - the foregoing fourteenth 
and fifteenth Rules, any multirnde of Frattions 
may be reduced to a common Denominator ; yet 
becauſe Fractions in their leaſt Terms are fitteſt for 
uſe, I ſhall ſhew how leſſer Denominators , than 
thoſ®Fhat will be diſcovered by the faid Rules,may 
often times be found out, viz, 


T. When the unequal Denominators of two 
' Fractions have a common Diviſor greater than 
1, divide the Denofninators ſeverally by their 


greateſt common Diviſor ( found out by the. 
fore-going third Rule of this Chapter ; ). and - 


then multiply croſs-wiſe in this manner, w4z. 
The Numerator of the firſt Fraf&tion by the lat- 
ter: Quotient, and the Numerator of the latter 
Fraction by the firſt Quotient, and reſerve the 
Products for new Numerators ; Laſtly, multiply 
the - Denominator of the firſt Fraction by the 
latter Quotient ( or the Denominator of the lat- 
ter . Fraction by the firſt Quotient, ſo ſhall the 
Product be a common Uenqminator to the faid 
new Numerators: As for example, if +5 and 7 


be propoſed to be reduced to a common Deno- - 


minator, Idivide each of the Denominators 12 


and 18 by their greateſt common Diviſor 6, and 
| | the 


/ 
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the Quotients are 2 and 3 ; then I | 
multiply 5 the Numerator of the s 7 
firſt Fraction by 3 the latter Quo- 057 Ki 
tient, alſo 7 the Numerator of the ”Y | 
lattex Fraction by 2 the firſt Quo- 2 
tient, and the Products 15 and 141 _ TETT? 
reſerve for new Numerators inſtead. yy = 


of 5 and 7 ; Laſtly, I multiply 12 
the Denominator of the firſt Fraction by 3the latter 
Quotient(or 18 the Denominator of the latter Fra- 
ction by 2 the firſt Quotient,) and the Product 36 
Is a Denominator to each of the new Numerators 
I5 and 14 : S055 and 45 are found out , which 
have the leaſt common Denominator unto which 
the given Fractions ++ and ;7 can be reduced ; Alſo 
:3iSequal 10 +, and 3{to 5. | 

11. Whenſoever the Denominator of a Fraction 


'can be divided by the Denominator of a ſecond 


Fraction, without any Remainder ; then if by the 
Quotient you multiply ſeverally the Numerator 
and Denominator of ſuch ſecond Fraction, a third 
will ariſe, having the ſame value with the ſecond, 
and the ſame Denominator with the firit Fraction :; 
By this Rule three or more Frattions may often 
times be reduced toa leſſer common Denominator, 
than that which will be diſcovercd by the foregoing 
Rule X77. As for Example, let theſe fix following 
Fractions be given to be reduced to a common 

Denominator, viz. | 


Becauſe 36 the Denominator of the firſt FraQtion, 


being divided by the five other Denominators ſeve- 


rally, 
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rally will give theſe Quotients 3, '3, 4, 6, and 


12-without any-Remainder, 1 mukiply the Nume- 


rator and Denominator of each of the five latter 
Fraftions, by its correſpondent Quotient ; viz. 
11and 18 by 2 the firſt Quotient ; Alſo 7+ and 12 
by 3 the ſecond Quotient, and in like manner the 
reſt ; So inſtead of thoſe five latter Fractions, five 
others (hereunder placed after the firſt of thoſe 
fix) are produced, vsz. 
57 p 37 5 3+ » JT 5 IT FLA 
All which Fractions Iaſt expreſs'd have a common 
Denominator 36, and are equal in value reſpeCtive- 
Iy to thoſe given to be reduced. | 
_ MY. A compound frattion (0- 
Eh, therwiſecalled a fraftion of « fra 
pound fraftion 'to a 
« ſingle fratim, #10) may be reduced into a ſingle 
See continual mul- fraction in this manner, viz. Multi- 
tplication in the ply all the Numerators continually, 
g.- wn the and take the Product for a new 
W " Numerator , alſo multiply all the 
Denominators contizually , and the Product ſhall be 
a new Denominator. 


Thus , if the compound frattion 5 of 3 be given 
to be reduced into a {ingle fraftion, multiply the 
Numerators 2 and 3, one by the other , ſo is the 
Product 6 a new Numerator. Alſo multiplying 

the Denominators 3 and 4 one by. the 
of & other , the product 12 is a new Deno- 
0 


pe] wih 


ion ſought, being equivalent unto x 
of 4, the compound fraftion given to be reduced. 
| n 


_ 


£o0r 3 minator , ſo 4 (or 5 is the ſingle fra- || 
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In like manner', this compound Frattion 2 of 2. 


of { will be reduced unto 4+ , or 3;'for the Nu- 


merator 2, 3,4 being multiplied contimally produce: 


the new Numerator 24, and the -Denomina- 


tors\3, 4, 5 multiplied conrinually produce the new 
Denominator. 6 : Laſtly, the new FraCtion-3£4 (by 
the fourth Rule of this Chapter) will be reduced 
unto 2, which is'equal to + of 3 of +: But 'to make 
the meaning hereof more evident; ſuppoſe the- 
Integer to be one pound of Engliſh money ; then 
 42of 11. (viz. of 20 5.) is 16 5, 


\ ' 2 of thoſe 4 (v:z, of 16 5.) is—— 12x. 


-3 of thoſe 4 (viz, of 12 5.) is- $5. or 3} 
whereby 'tis manifeſt that 3 of 3 of 2 /.ig equal ro 37. 

By this Rule a fraction or mixt number of a 
leſſer name may be reduced to a'fraftion of a greas 
ter name. As if 35 pence be propounded to be re- 


duced into an improper fraCtion of a - pound ſter- 


ling, the operation will be in this manner, viz: 


. reaſon 6r proportion as the 
: L 


3% or Zofa'penny is 2 of ;: of .* of a pound 
ſterling, which compound fraCtion will (by the 
aforeſaid Rule) be reduced,to 4. In like manner 
43 4x minutes of an hour are equal to 4 of an hour, 
for 54 (that is 42 +) of z3 are equal to £3£(or in 
its leaſt terms) 35. SEEN 

Here you ray alſo obſerve, that when a com- 
pound fraction is one of the given terms inafy que- 
{tion,it is firſt of all-to be reduced to a fingle fra- 
ion by the aforeſaid ſixteenth Rule; 

XV1IT. Iwo or more fra- T» find whole numbers; 
Cions being given, theremay Thich ſhall have” the 


| be whole numbets. found , /#7* reaſon as any fra-, 


. 1 xt bers 
which ſhall have the ſame pres es... - 


frattions 
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fractions given, viz. When the fraftions given have 
unequal denominators, reduce them into equiyalent 
fraftions which ſhall have a common denominator 
(by the 14th or 15thRule of this Chapter ;) then 
reje&ting the common denominator, the Numera- 
tors ſhall have the ſame reaſon or proportion as the 
fractions firlt given. 

So 2 and + being given, will firſt of all be re- 
duced into their equivalent fraCtions 34 and +3 ; 
then rejefting the common Denominator 40, the 
Numerators 24 and 25 have the ſame reaſon 
with 4 and $ viz. As Z1isto + ſo is 24 to 25: Alſo 
if the fraftions x 4 and +; were given, there will be 
found 8, 16, and 32, which are in the ſame pro- 


portion one to the other as the fraftions given : 


In like manner, if mixt numbers be given, there 
may be whole numbers found which ſhall have the 
ſame reaſon: or proportion, as the mixt numbers ; ſo 
52and 3 5 being given,. will be firſt reduced into 


the improper fractions 23 and = (by the tenth 


Rule of this Chapter :) alſo the ſaid 57 and =z will 
be reduced into 235 and 27; then rejecting the com- 
mon Denominator 24, the Numerators 136 and 87 
will have the ſame reſo as 5 5 and 3 $5, viz. As 
1361s to 87, ſois5 5t03 5: Alſois 3 and 18 be- 
ing given, there will be found 33 and 36, which 


| being divided by their common Diviſor 3 (found 


out by the third Rule of this: Chapter) will give 
: A and 12 which have the ſame reaſon as 16 : 
and 18, : 
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CHAP. XVIII. 


Addition of Vulgar Fraftions and 
mixt Numbers. 


AVATES the numbers given to be added af8 
-; fiogle fraftions,and have equal denomi= 
nators, add all the Numeratorstoge- - £4 
ther, ſo is the ſum the Numerator of . 75 4# fingle 
a fraction, whoſe denominator is the 71m" "er 
{me with the common denominator, ve equat de 
which new fraCtion is the ſum of the aominators, 
ffactions given to be added. _ 

So 3 and 5 being given to be added, their ſuni 
will be found 5 viz. the ſum of the Nunietators, 3 
and 2,” is 5, which being placed over the common 
Denominator 09, gives +5 : 1n like manner the ſum of 
theſe fractions 4 4 $ and + will be found =;, whicti 

« (by the 13 Rale of the ſeventeenth Chapter)will be 
found equivalent unto 2 3; fo that'2 4 is the ſum of 
the fractions given to be added. oy 

17. When the fraftions given' to be added 
have unequat denominators, they ares © 
firſt to be reduced into fraftions of 2. When they 

, the ſame value, which ſhall have a _ unequal 
common Denominator (by the four- wane {ap 
 teenth or fifteently Rule of the ſeventeenth Chap-= 
ter, 3) and then they may be added by the firft Rule - 
. Of this Chapter. = 
_ __ Boif 3} and } wete given tobe added, theiv funi 
WH be found 1 45; for (Oy the fourteenth Rule ” 
| v-. £26 


'IO 


I'52 Addition of 


into- their equivalent fractions 33 and 
55, Which having equal Denomi- 
| nators may be added according. to 
3 5 the firſt rule of this Chapter, and 
— ſo the ſum will be found 1 54: In 

like manner the ſum of theſe fra- 
z tions 54 and 2 will be found 1 $. Al- 
3 ſo the ſum of theſe ſix Fractions, 33, 
ITo i 5 +, 4, after they are reduced to a 
common Denominator (according to the latter 
Example in the note at the end of the fifteenth Rule 
of the ſeventeenth Chapter) will be found Z:5, 
that 1s, 3 Z. | | 


9 
32 that 151. 


TIT. When any of the fractions given to be ad- 
' - ded 1s @ compound Fraction, ſuch 
The Adaitiomof compound fraction is firſt of all to be 
—_— F74-. reduced into a ſingle frattion (by the 
ons. 
| ſixteenth Rule of ' the ſeventeenth 
Chapter) and then you may proceed as before. 


Book I. || 
the ſeventeenth Chapter) 2 and 4} will be reduced 


So} and 5 of + being given to be added , « | - 


their ſum will befound 53 for the componnd fra- 
Ction 2 of {will (by the ſixteenth Rule of the 15th 
Chapter) be reduced to .2 (or in its leaſt terms) 5, 


which added to the ſingle fraction 3 (according to 


the ſecond rule of this Chapter)gives 33. Here you 


may obſerve, that the fra&tions given to be added - 


in all the former caſes, are ſuppoſed to be fraCtions 


of Integers, which have one and the 


By Denomynati- ſame particular denomination, viz... If 
on 1s meant the 


name of any In- 


zeger or thing, ded, be a fraction of a pound fterting, 
all the reſt ovght to be fraftions of 2 
| pound 


- 


one of the fractions given. to be ad> | 


pe 
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* of this Chapter;) then add the Integer 
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pound ſterling, and the like is to be underſtood of 


other denominations. | 

_ IV. When fractions of Integers, To add fra#ions 
of different denominations are given o an ja key n, 
to be added,they are firſt of all to be re hr egy of 
reduced into fractions of Integers 


which ſhall have.one and-the ſame particular deno- 
'mination (by the ſixteenth Rule of the ſeventeenth 


Chapter ;,) and then they may be added by the firſt 
or ſecond Rule of this Chapter. Fogg 
So if ; of a pound /erling, + of a ſhilling, and 5 of 
a peny were given to be added, reduce the two 
latter into fraCtions of a pound ſterling (by the 
ſixteenth Rule of 'the ſeventeenth Chapter) viz. 3 
of a ſhilling is 2 of ;; of a pound ferling, which 
compound frattion being reduced into a ſingle 
fraftion gives 3; lj. Likewiſe + of a peny, is 5 of 
x Of ;; ofa pound ſterling, which compound fra- 
tion being reduced, gives +4; i. Laſtly , 3. 
-z: 01, and $73 4, being added according to the ſe- 
cond Rule of this Chapter, their ſum will be found 
22--<530T IN its leaſt terms 34422 4. 
_ FV. When mixt numbers are given to be added , 
find firſt of all the ſum of the fra- | 
&ions(by the firſt and the ſecond Rule 7? 444 mixt 
numbers. 
or Integers (if there be any found) in the ſum af 
the fraCtions, unto the whole numbers, and collect 
the ſum of them as you were taught by the-Rules 
of the third Chapter. | 
Soif3i 44 and 16 5 were given to be added , 
their ſum will be found 24. 1; viz. the fum of the 
fractions 5 + and 4 will be found (by the ſecond 


Rule of this Chapter)to be 1 :3, and the ſum of the 


S 


Lv whole 


<1 
Wipes 


154 MSubiration of Book], 
whole numbers, 3, 4, and 16, is 23,unto which ad- 
ding 1(the Integer found in che ſumof the frattions) 
the ſum is 24; ſo that 24 45 - is the ſum of the mixt 
numbers given, to be added: 


_ _ na _ ——_ — 


CHAP. XIX. 


Subtrattion of Pulgar Fraftions and 
mixt Numbers. © 


L VV the numbers given are both ſingle 
fractions and have equal Denominatars 
| ſubtract 'the leſſer Numerator 
The ſubtraztion of fin- from the greater, and placethe 
gle fragtions, VIZ. remainder. over the common 
1. When they have a . : | 
comman Dehominator, Denominator , ſo is fuch new 
+ - _ fraction the difference between 
the fractions. given. COON a 
Thus the difference between the fractians ;2and 
57 is 53, which is faynd by ſubtracting the leſler 
Numerator 7 from the greater Denominator 9, and 
Placing the remainder 2 over the common denomi- 
nator 11 ; alſo the difference between the fras 
tions 3tand:37 is 2{, that is, the frattion 37 exceeds + 
by £. 
T ii When the numbers given are bath ſingle 
wy fractions and have not a common 
2. When they Denominator , reduce them into fra» 
have unequal Cons of the fame value which ſhall 
Denomnetare: have a. common Denominator {( by 
the fourteenth or fifteenth Rule of the ſeventeenth 
Capcery) and then, find their difference by the = 
LUIS | Q 
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So the difference between the fractions F and 7 
will be found ,* viz. reducing the fractions given 
into their equivdlent fractions 75 and $2, which 
have a common minator , "the: difference 
ſought will-be found Fe by the firſt Rule of this 
Chapter. Likewiſe - -44- deing ſubtracted from 77. 
there will remain +35 

111. When one of "rhe numbers gi-: The ſubtraftian 
ven is a wholenamber ora mixt num- of OT 
ber, alſb when borh of them are' > pou uu 
mixt numbers, reduce fuch whole, neral Rule, 


or mixt numbers into an improper | 
| FraQtion or Fractions, by the tenth or eleventh Rule 


of the ſeventeenth Chapter; and then the operation 
will be according to the firſt or ſecond Rule of this 
Chapter. 

So 7 3 being givento be ſubtratted from- 42, the 
remainder will be found 4 5 ;, viz. Firft: 7 + : will be 
reduced into the Improper FraCtion *z, *alfo I2 
will be reduced to *x then theſe tyo improper. fra- 
Ctions 35 and 22 will be rednced into their equiva- 


lent fraftions 33 and © (which have a common 


Denominator. -) Laſtly ,. the difference between 


3 and %7 is *7, or 47. In like manner 97 being 
given to be ſabtrafted from 12 +, the remainder 
will be found 233; as by he ſubſequent operation 
1s manifeſt. 
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2: that 154; | 7 that is 2 x7. 
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"756 Subtrattion of 
all caſes'in Swbtraition of Fraftions,mixt numbers,or 
whole and mixt ; nevertheleſs the following Rules 
will be more expeditious infhe ſubtrattion of mixt 
-numbers, or whole and mixt; eſpecially when the 
Integers conſiſt of many places, as will be manifeſt 
by the operation, viz. Hr7, 

' WV. When a whole number is given to ' be ſub- 

; _ tracted from:a-mixt number, ſubtract 
2, By -particu- the: ſaid whole; number from! the In- 
lar Rules, viz. teger or Integers of the mixt num- 
1.4 whole mem- Hor (25 is taught. by the Rules: of the 


her prom 2 7it (ourth Chapter) and unto, the: re- 


© | mainder annex the fractional part 'of 


the mixt;'number given, ſo is the mixt number 
thus found , the remainder or difference ſought. 

* ct [iAs-if 7 be given: to be ſubtrafted 
24 P,. ©. from 24 $, _ ther::remainder will | be 
7: ': 17 $,.. as bythe operation : 1s+ mani- 
T9i$151;2 $eft; 5; | | 

Fi: When a:fraction is-given to be - ſubtracted 
from an Integer, ſubtract the-Nume- 

2. ,4Fra4im rator from the Denominator,and place 
from an Ite- that which remains over the Denomi- 
_ nator, which new. fraction thus found, 
is the remainder or difference ſought. '., _-' 

<o 2 being ſubtracted from an Integer, or 1,the 
' remainder is 2 : Alſo 33 being ſubtrafted from 1, 
the remainder is 55+ 

FI. When a fraftion is given to be ſubtracted 

__ from a whole number-greater 
3: A Frafion from a than 14 ſubtract the ſaid fra- 
whole mumzer greater jon from one of. the Integers 

2 hf given (by the laſt Rule ;;) ſo the 

- remaining 


| Book I. 
_ - Althoughithe three laſt Rules be ſufficient for - 
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remaining fraftion being annexed to the number of 
Integers leſſened by unity or 1,gives the remainder 


| or difference ſought, 


Thus 5 being ſubtraQted from 15, the remainder 
is 16 53 alſo 7: being ſubtracted from 39, the re- 
mainder 1s 38S +. | 


VII. When a mixt number is given to be ſub- 


- traſted- from a whole number, ſeb- 


rradt firſt of all (by the fifth Rule of # 4,m mn; 


this Chapter) the fractional part of* ,,,*.,. 


'the mixt number from an Integer 


borrowed from the whole number given, and ſet 
down the remaining fraction, then adding the In- 
teger borrowed unto the Integer or Integers of the 
mixt number, ſubtraCt the ſaid ſum from the whole 
number given (as is taught in ſubtraCion of whole 
numbers ;) ſo that which remains , together with 
the;remaining fraction before found, is the remains 
der or difference ſqught. | 
So if 9 +7 be ſubtrafted from 50, the re- 50 


mainder is 40 7, as. by the operation is 9 +3 


F117, When a fraction is given to be ſubtra- 
ed from a mixt number, and the ſaid fraction is 
leis than the fractional pert of the 


\. mixt-number, ſubtract the leſſer fra- 5s. 4 Frattion 


Ction-from the greater by the firſt - n= lg Ty 
or ſecond Rule of this Chapter, then = py, _—_ 
the remaining fraction beingannexed Rule. 

to the Integer or Integers of the 

mixt number , giyes the remainder or difference 
ſought. | 


So 


x58 | Subtration of Book. || | 
So - being ſubtrafted from 12 7 the remainder is 
12 3?, as by the operation is manifeſt. 
127 - IX. When a fraction is given to be ſub- 
of tracted from a mixt' number, and the ſaid 
12 23 Fraction is greater than the fractional part 
©. ofthe mixt number,ſubtra&t the ſaid greater 
traction froman Integer borrowed from the mixt 
number (by the fifth Rule of this Chapter) and add 
the remaining fraftion unto the fractional part of 
the mixt number (by the firſt or ſecond Rule of the 
eighteenth Chapter _ ſo the fraction found by that 
addition, being annexed to the Integers of the mixt 
number leſſened by an Integer, or 1 gives the re- 
mainder or difference ſought. 
Thus £ being ſabtratted from 1 34, the remain- 
der is 12 £2, viz, ſubtracting 5 from 1, the 
3 + remainder is. Z, which added to 4 gives 
0-5 52, which being annexed to' 12 (the num- 
;, ber of Integers in the mixt number leſ- 
ſened by 1 or unity ) glves 12 5; the re- 
mainder fought. | 
. X. When a mixt number is given to be ſubtra- 
ted from a mixt number, and the 
6. A mixt mum- fractional part of the mixt number to 
per. fr = F* poi be ſabtrafted', is Tefs than the -fra- 
and the nexe tional part of the mixt number from 
Rale. which you are to ſubtract, ſubtract 
| the ſaid leſſer frattion from the grea- 
ter ( by the firſt or ſecond Rule of this Chapter) 
and ſer down the remaining Fraction : alfo ſubtract 
the Integers of the leſſer mixt namber from tne In- 
tegers of the greater (as in SnbtraCtion of whole 
numbers -,) fo is the mixt number thus found, the 
remainder or difference ſought, . 
0 
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So if 17 4 be given to be ſubtracted 


from 20 5, the remainder will be found *'20 $ 
3 £2, viz. ſubrracting + from 5, the re- 17 + 
mainder is 73, alſo ſubteaCting 17 from 3 3- 


20, the remainder 1s 3. 


XI. When a mixt number is given to be ſubtra- 


| ed from a mixt number, and the fraCtional part 


of the mixt number to be ſubtracted is greater 
than the fractional part of the mixt number 
from which you are to ſubtratt , ſubtract the 
faid. greater FraCtion from an Integer borrowed 
from the greater mixt number ( by the fifth 
Rule of this Chapter ) and add the remaining 
fraftion unto the fraftional part of the greater 
mixt number (by the firſt or ſecond Rule of the 
18th Chapter ;) ſo is the ſum to be reſerved as 
the frational- part of the remainder ſought ; 


then add the Integer borrowed unto: the Inte- 
ger or Integers of the leſſer mixt number , and 


tubtra& the ſum from the Integers of the grea- 
ter mixt number (as in ſubtraction of whole num- 
bers;) ſo that which remains, together, with the 
fra&tion before reſerved, is the remainder or diffe- 


ence ſought. 


Thus if 20 # be given to he fubtraCted from 35 ; 
the remainder will be found 14 53, viz. 
ſubtrafting 3 from an Integer 'or 1, the 35 + 
remainder is 4, which: added tq3 gives 20 7 
53 then adding the Integer borrowed unto 7755 
20, it will be 21, which fubrracted from a 
35, the remainder is t4. fo the remainder or dif- 
ference ſought is 14 5: 

| When 


od 
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When you cannot clearly diſcern which is the 
greater of two fractions, having unequal Denomi- 
nators, reduce them into fraftions of the fame va- 

_ lue which ſhall have a common Deno- 
RO f wc minator (by the fourteenth Rule of 
| ah the ſeventeenth Chapter) and then 

it will be apparent which of the two 
frattions is the greater. As, if it be UYeſfired to-know 
which of theſe two fraCtions 5 and 74 is the greater, 
after they are_ reduced to z; and Z;, it is evident 
that the former exceeds the latter by +. 


FEES 


CHAP. XX. 


Multiplication of Pulgar Fradtious, and 
mixt Numbers. | 


T, Hen the numbers given to be multipli- 
VV are both ſingle PE kies nklpyche 
Numerators one by the other,and take 
To multiply. ſin- | rhe Product for a new Numerator; al- 
gle Fragtons. e- : | 
{o multiply the denominators one by 
the other, and the Product is a new denominator, 
which new Fraction is the Product ſought. N 
So. and + being given to be multiplied, the 
Product will be found 3, for 57 multiplied by 5 
produceth 35 for a new Numeratar, and 12 multi- 
plied by 8 produceth 96 far a new-Denominator : 
alſo - and +3 being multiplied one by the other , 
the Product will be found 35. Here you may ob- 
ſerve that in the multiplication of proper Fratti- 
075, the Praduct is always leſs than either of the 
terms glven ; for in multiplication ſuch proportion 
: as 


vs, o _ / I _ . —_ 
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28 unity or I hath to either of the terms given, the 
ſame proportion hath the other term to the Pro-. 
duct. | 


11. When one of the numbers given is a whole 
number or a mixt number; allo  _ 
when both of them are mixt num- 7% muriply mixt 
bers, reduce ſuch whole number or *"*'*: 
mixt number or numbers into an improper fraction 
or fractions by the tenth or eleventh Rules of the 
ſeventeenth Chapter, and then the operation will 
be the ſame as in the laſt Rule. ; 

So 8; being given to be multiplied by 5, the 
Produtt will be found 43 * ; viz. $ 2 being redu- 
ced into the improper fraction *5 : Alſo 5 unto £, 
multiply 26 by 5, the ProduCtt is 130 for a new 
Numerator : Alſo multiplying 3 by 1, the Product 


153 for a new Denominator, which new Fraction 


232 being reduced (according to the thirteenth 
Rule of the ſeventeenth Chapter) will be 43 5 
the Product fought. In like manner 7 + being mul- 
tiplied by 5 3; the Produtt will be found 42. Here 


obſerve, that when either of the terms given is a 


compound fraction,it is firſt of all to be reduced in- 
— a ſingle fraCtion,and then the operation is as be- 
fore. 

' Note 1. Sometimes the work of Multiplication in 
Fraftions may be very uſefully contracted ky this 
following Rule, viz. - 

When two Fractions propos'd to be multiplied 
( whether they be proper or improper) are ſuch, 
that the Numerator of the one, and the Denomina- 
tor of the other, may be ſeverally divided by ſome 
common Diviſor without a -remainder ; you- may 

: take 


162 - Multiplicationef 
take the Quotients inſtead of the ſaid Numerdtor 
and Denominator,. and then multiply as before in 
the firſt Rule of this Chapter : As for example, if 


© be tobe multiplied by ++£ ; becauſe 6 the Numera-: - 


tor of the firſt, and 12 the Denominator of the 
latter Fraction, being ſeverally divided by their 
common Diviſor 6, give the Quotients 1 and 2,1 ſet 
theſe (or imagine them to be ſet) in the places of 6 
and 12; by which exchange there ariſe ; and £,theſe 
multiplied one by the other (according to the firſt 
Rule of this Chapter) produce +45 the deſired Pro- 
dudct of < into 4, in the ſmalleſt terms. 

Again, to multiply 3x by zz ; becauſe the Nume- 
rator of the firſt Fraftion and the Denominator of 
the latter, being each divided by 16 give the Quo- 
tients 1 and 1, I fet r and 1 in the places of 16 and 
I6 ; likewiſe becauſe 48 the Denominator of the 
firſt, and 3 the Numerator of the latter Fra&tion, 
being each divided by their common Diviſor 3, 
give 16 and 1, I take 16 and 1 inſtead of 48 and 3; 
ſo by thoſe exchanges thereariſe 55, and +, which 
multiplied one by the other produce ;3,which is the 
Produd in the ſmalleſt terms made by the multi- 
plication of 55 into (or by) +4. 


2. To take any part or parts of a number pro- 


- _ pounded, is nothing elſe but to multiply the ſaid 


number by the Fraction which declareth what part 
is to be taken: So if you deſire to know what is < 
of 320, multiply 3*2 by 5, or #3 by £, and the Pro- 
duct will be 200. In like manner of 45 4 is 30.7. 
Alſo * of 120 is 30. 


3. Sometimes the work of multiptication in mixt 
numbers 
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numbers may be compendiouſly performed "after 


Lt the manner of theſe following examples,wv#z. if it be 
if required to multiply 1204 by 48 5, firlt multiply 
i= "I the whole nnmbers mutually, to wit, 120 by 48, 
(G and place the particular produCcts orderly one un- 
r der the other as in Multiplication of 
CF whole numbers; then multiply the ſaid 120 2 
J whole numbers firſt given by the frze= 48 = 
: Rions alternately, wiz. take 4 of 48 voo * 
. which is 12, alſotake; of i20 which is 489 

- 60,and place bhe ſaid 12 and 60 orderly 12 

| to be added to the former particular 60 


ProduCts : Laſtly, add all together, and <g375 

tothe ſum annex the produ& of the 
two fractions, to wit in this example, the product 
of the Multiplication of { by £, which is 4,f0 the to- 
tal Product required will be 5832 x, as you ſee by 
the example in the Margent. In like manner, if 18; 
be multiplied by 404+, the Produtt will be 746 5 ; 
and if 29 z be multiplied by 50,the Product will be 
1475, as you fee by the examples following. 


187 | 29: 
4075 RE 
720 | 1450 | 
20 - 28 E; 
V ea | 1475 
= 746 5 


« 4+ When a fraQtion is to be multiplied by a 
number which happens to be the ſame with the 

. Denominator,take the Numerator for the Produtt; 
ſo if .this fraction 4 be propounded to be mulri- 
plied by the Denominator 4, the Produtt will 
be 


264 


as 
<= 

* 450 
433 
7 
+ 
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be +;, that is 3, which is the ſame with the Nu 
merator_ 3. In like manner if 5 be multiplied by 
the denominator 8, the Product is equal to. 5 the 'F 
"Numerator of the ſaid'5. | 


CHAP. XXL 
Divifion of Valgar Frattions and 
mixt Numbers. 


— multiphy the gs 99. of Þ 

"A the Diviſor by the Numerator of the | 
rtlgner Dividend, and take the Product for - 
© _ anew Numerator: alſo multiply the 
Numerator of the Diviſor by the Denominator of 
the Dividend, and the Product is a new Denomina- 

tor ; which new fraction is the quotient ſought. *' 
- So if 5 be given to. be divided by 2, the quoti- 


hs Produtt is 20 for a- new Numerator, | 

3)s (55 allo multiplying 3 by 9, the Produtt is |} 

27 for a new Denominator, ſo is 35 the 

quotient ſought ; in like manner if 5 be given to be :' \ 

divided by 3, the quotient will be found 45, that is | ; 

2 52, as you ſee in the Example ; here * }} / 

- 53) + (5 you may obſerve, . that in Divifion {| 
by proper fractions, the quotient is . 


: always greater than either of. the fraftions gi- 


ven; for 'in Diviſion, as the diviſor is in pro- 
portion to 1 or unity, ſo 1s the dividend to the- 


quotient, - 
I. When } 


* « 
A. _— dn SC Moot .m4 [ way 


| 
* 
_ : L | | | 4 ( 
'V\ [Hen the numbers given are both ſingle ,Þ , 


+ ent will be found 2, ; viz. - multiplying, 5 by 4 the | b 


\ 
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17. When one of the numbers given is a whole - 
. number or a mixt number; alſo when both ar} 
- mixt numbers, reduce ſuch whole number or mixtl 
F number or numbers into an' improper fra&tion or 

- fraQtions, by the tenth or eleventh Rule of the ſeven- 
" 'F teenth Chapter, and then the operation will be 

# the ſame as un the laſt Rule. 
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| - Soft 42 be divided by 7 3, the quo- 75) 42 ( 
'F tient will be found 5 3, for 73 and 42 ;., .. ,z4 © 
'F. will be reduced into theſe improper fra- 7/7 7007 
$ Qcians +; and 43, then multiplying 42 15)84(53 
+\S# by 2, the Product is 84 for a new + | 
 F Numerator, alſo multiplying 15 by 1, the pro- 
F du is 15 for. a new Denominator, ſo is x4 the 


quotient ſought, which is equal to 5.4 (as Is evi- 
dent by the thirteenth Rule of the ſeventeenth 
Chapter.) In like manner, if 6 = be divided by 33, 
the quotient will be 1 44. Alſo if 5 3 be divided by 
7125 the quotient will be 3; | 
FF Note,Sometimes the work of Diviſion in Fracti- 
* \8/ ons may be very uſefully contracted by this follow- 
- Ing Rule, viz. When either the two Numerators, 
\ F or the two Denominators of the Fractions propo- 
: #? fed, can bedivided ſeverally. by ſome common Di- 
4 \ viſor without a remainder, you may take the Qno- 
0+ tients inſtead of the ſaid Numerators or Denomi- 
© nators, and then divide by the firſt Rule of this 
F Chapter : As for example, if 3 be to be divided by 
b, 'z, becauſe the Numerators 12 and $ being each 
M4 Vivided by their common Diviſor 4 will give the 
__-I- Quotients 3 and 2, I take theſe inſtead of 12 and 8, 
5 by which exchange there ariſe +5 and 5, the for- 
| Iner of which being —y by the latter, (accord- 
— OS nm 7 os IDg 
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ing to the firſt Rule of this Chapter) gives 4j,which 


isthe Quotient in the leaſt terms that-ariſeth by di- 
viding 3; by x: 

Again, to divide 25 by £ ; becauſe the Numera- 
tors 25 and 15 being ſeverally divided by their 
common Diviſor 5 give the Quotients 5 and 3,like- 
wiſe becauſe the Denominators 8 and 8 being each 
divided by 5 give the Quotients 1 and 1,1 ſet 5 and 
3 in the places of the Numerators 25 and 15,alfo 1 
and I in the places of the Denominators 8 and 8, 
whence ariſe and 2. Laſtly, dividing + by 2, that 
Is 5 by 3, there ariſeth 5, that is 1 3, which 1s the 

deſired Quotient of 5 divided by =. 


Queſtions to exerciſe the Rules'of Vulgar 
Frattions before delivered. 


DQueſt.1. The difference of two numbers is 1 2}, 
the leſfer number is 2 ,what-is the greater ?A/w. 
3 3» (found by Aaairion.) 


Q.2. What number is that,which if added to 34 
gives the ſum 833? A»ſw. 4; (found by Subtrattion.) 


Queſt. 3. There is in three bags the ſum of 
121 ;34. viz. 1n the firſt bag 50 $5 /. in the ſecond 
49 +51. what is in the third bag ? A»ſw. 303, 
(found by Adairion and Subtration.) 


Qxeft. 4. Two Merchants A and B,having certain 
ſhares in a Ship,the ſhare of Ais-Z of the Ship, that 


\8n/ 


_ of B.?, what is the difference between their parts? 'Þ 


Anſw. The ſhare.of A exceeds the ſhare of Þ by +5 
(found by Smbrraftion.) ; 


Queſt. | 
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Oueſt; 5. What is 4 of 1307? Aſi. 81 7 (found 

by CMaliplication.) | 
Queſt. 6. What number is that , which being 

multiplied by 3 produceth 25 3? 4/42 ; (foun 

by Diviſion.) | 

Now followeth the doctrine of Decimal Erattions: 


% -* — << we 
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The Doftiine of Decimal Fraitions. 
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1. TT is hird to determine, who was the firſt that 

brought Decimal Airhmerick to light, though 
it be-2 late Invention; - but without doubr it bart 
received much improvement within, the compaſs 
of a few years, by the indnitry of 44+, and now 
ſeems to be atrived at perfeCtion. The excellency' 
thereof is beſt known to ſuchas can . <_ _ 
apply it to the prattical part of the. Ki m_ of 
Mathematicks, and to the Conſtru- 7:1" * Re 
Rion of Tables, which depend uporr ., 
ſtanding or conſtatit proportions; fuch are Fr5g05 
nometrical C anons, Tables for cortiputing of compound 
Intereſt, &c. in which* caſes decima]” 6perations do 
afford ſo great help, (that in my opinion) many a= 
ges have not produced a- more uſeful invention. 
But it may be objected, that: Decimal Arithmetick, 
for the moſt part gives an impetfec; ſolotion yo 


n ——— 
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a queſtion. This I grant, yet the anſwer fo given 
may be as uſeful as that which is exaCtly true ; 
for. in common affairs, the loſs of 3 part of a 
grain, or of an inch, &c. to wit, any quantity which 
cannot be ſeen, is inconſfiderable : but I could not 


be miſtaken, for. in extolling Decimals I do not cry. 


down FVulgar Frattions, ſince experi- 

"=o »-. ence fheweth that Decimal Frattions are 

times abuſed, commonly abuſed , by being applyed 
to all manner of que 

ney, weight, &c. when indeed many queſtions may 


be reſolved with much more- falicity by Yulgar + 


Arithmetick,, as may partly appear by this Exam- 
ple, viz. at 9/——65.——8 4d. the hundred weight 
of Tabaco , what will 987 hundred- weight colt ? 
Anſw. 9212 1. which by the common Rule of Pra- 
&rice by Aliquot parts is found out in a quarter 
of the time, that will neceſlarily be required to 


work it by Decimals, which at laſt will give an im- 


perfect anſwer ; I might inſtance the like inconve- 
nience divers ways, were It not for loſs of time ; 
ſo that the right uſe of Decimals depends upon the 
diſcretion of the Arti? 


- ZI. When a ſingle Fraftion hath for its deno- 


... - - mnator a number conſiſting of 1 or 
The defmition . 'ynity in the extream. place towards the 
FraZim. - ft hand, and nothing but a Cypher 


or Cyphers towards the right, it is 


more particularly called a. Decimal : of this kind 
are theſe that follow, +, that is, five tenths, —-<, 
five hundreth parts; likewiſe theſe are decimal fra- 


5 m— —— 3 4 205 To 2 z 
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' JIT. A Pegymal fraction may. be expreſs'd with- 
out 


lons about. 0- 
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'T69 
out the Denominator, by prefixing a point or com- 
ma before (to wit, on the left hand of) the Nume- 
rator, ſo 5 may be written thus,.5 or thus, ,5,and 
:35 thus, 425,07 thus, 25. | 


IT. In Decimals when the Numerator conſiſts 
not of ſo many places as the Denominator hath Cy- 
phers, fill up the void places in the Numerator with 
Cyphers prefixed on the left hand : ſo 3-5 is written 
thus .o5; likewiſe +55 thus, .o50; and +335, thus, 
.0205, likewiſe ;;;5, thns, .006. 

* F.In Decimals thus expreſsd,the Denominator ts 
diſcoverable by the places of the Numerator : for 
if the Numerator conſiſts of one place, the Deno- 
minator conſiſts of 1 or unity with one Cypher ; if 
of two places, the Denominator conſiſts of 1 with 
two Cyphers annexed ; if of three, the Denomi- 
nator conſiſts of 1 or unity with three Cyphers an- 
nexed : ſo the Denominator of.25 is 100; the De- 
nominator of .050 is 1000, and the Denominator 


of .096 Is 1000. 


VT. Cyphers at the end of a Decimal do- neither 
augment nor diminiſh the value thereof : ſo .2,,20, 
.2.00, .2000 are decimals, which have one and the 

ame value, for 533 being abbreviated by the eighth 
Rule of the ſeventeenth Chaprer, will be made ++ 


200 2 000 


and ſo will 5323 or 5328. 

VII. Wherefore Decimal fraCtions are eaſily re- 
duced to a common Denominator ( which is a 
troubleſome work in FYulgar Frattions ;) for if all 
the Numerators of as many decimal fraCtions agare 
given, be made to conſiſt of the ſame number of 
places, by annexing a Cypher or Cyphers at the 

— end 
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end(that.is on the right hand) of ſuch Numerators 
as are defective, they will all be reduced to a com- 
mon Denominator, ſo Theſe Decimals .2; 03, .027 
(which fignifie 53, 55% 7533) May be reduced in- 
to theſe, , 2009, .030, .027, which have a 1000 fora 
common Denominator, 


VIII. The order of places in any Decimal pro- 
ceedeth from the left hand to the right, contrary 
to the order of places in Integers , which 1s from 
the right hand co the leſt : fo in this Decimal,247 
the figure 2 ſtanderh in the firſt place (being the 
outermoſt towards the lefr hand, and next to the, 
point,) the figure 4 ſtandeth in the ſecond place, 
and 7 in the third. Alſo in this Decimal ,0245, 4 
Cypher ſtands in the fir/# place, 2 in the ſecond, 4 in 
_ thera, and 5 1n the fourth, 

IX. Every place in the tumerator of a Decimal 
Fraction hath a peculiar Denaminacor, or proper 
value,viz. the Denominator of the firſt place is 10 ; 
of the ſecond, 100; of the third, 1000, &c.1fo that 
the firſt place of a Decimal fi -nifies tenth parts of 
an unite or Integer ; the ſecond place, hundreth 
paris of an Integer ; the third place, thouſandth 
parts of an Integer, &c. Hence it is manifeſt, that 
this Decimal .3254 (every place thereof being cor- 
ſidered apart by it ſelf) conliſts of .3, .02, .005 , 
0004 (VIZ. 55, 155 r3557 133559 WHICH being reduced 
to a common Denominator (by the ſeventh Rule 
of this Chapter ) will give theſe , . 3000 2,200, 


3000 200 :) 


-005O, .0pD04 (to WIL 3 FISIT) TItg 5) SY T3650 
all which eolleCtively make 43254 (or 33352. 
X. In whole numbers, the firſt place above (that 
is on the left hand of) the place of unities, fi go” 
&$ 
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fies Tens of Unites ; but the firſt place beneath, 
(that. is on the right hand of) the place of Unities, 
fignifies tenth parts of 1 or Unity, and iscalled the 
firſt place of Decimal parts, or place of Primes ; 
likewiſe the ſecond place ahove the place of Unities, 
ſignifies hundreds of Unities, but the ſecond place 
beneath the place of Unities ſignifieth hundredth 
parts of 1 or Unity, and is called the ſecond place of 
Decimals,or place of ſeconds, ſo that as the values 
of the places in Integers doaſcend in a decuple pro- 
portion from the place of Units towards the left 
hand, ſo the values of the places of decimals do 
deſcend ina ſubdecuple proportion beneath the- 
place of Units towards the right hand : viz. Among 
the places of Integers, every following place to- 
wards the left hand, is ten times the value of the 
- next preceding place : But among the places of de- 
cimal parts, every following place towards the 
right hand is one tenth part of the value of the next 
preceding place : All which will be evident by the 
following Table. 
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the point expreſſeth 73285 Integers or Unities,but 
the number on the right hand of the point expreſ- 
ſeth only 8237 parts of 1 (or an Integer) ſuppo- 
ſed to be divided into 10000 equal parts. In like 
manner this number 5 .8 ſignifies 5 Integers and 
eight tenth parts ofan Integer, and this number 
285 . 82 ſignifies 285 Integers (or Unities) and 555 
parts of an Integer. 


CHAP. XXII. 


Concerning the Reduftion of Vulgar Pra» 
ions to Decimal Fraftions. 


ol | F the greateſt Integer of oxy, as alſo of wezghr, 


meaſure, &Cc. were ſubdivided decimally, to wit, 
a pound of Engliſh money into ten equal pieces of 
coin, and every one of theſe into ten other equal 
pieces, &c. and weights, meaſures,&c. after the ſame 
manner : the doctrine of Arithmetick would be 
taught with much more eaſe and expedition than 
now it is ; but it being improbable that ſuch a re- 
formation w1ll ever be brought to paſs, I ſhall pro- 
ceed in directing a courſe to the ſtudious for ob- 


_ taining the frugal uſe of fuch Decimal fractions as 


are in his power. 
IT. Foraſmuch as in Arithmetical queſtions, ſome 


]. of the given numbers do for the moſt part happen 


to be fractions, a way muſt be ſhew?d how ta re- 
duce a Vulgar Frattion to a Decimal Frattion ; yet in 
ſome 
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ſome caſes there is no need of this Reduttior ; for 
example,a foot in length is vulgarly ſubdivided in- 
to 12 inches, an inch into 4 quarters, and each 
quarter into 2 half quarters; but a foor may as 
eaſily, and a great deal more commodiouſly be di- 
vided, firſt into ten equal parts, and then eaci of 
thoſe into ten other equal parts, and. each of theſe 
into ten other equal parts ; (or at leaſt ſuch divi- 
{ion muſt be ſuppoſed or imagined when 1t cannot 
actually be made.) This foot in length ſo divided,be- 
Ing applied to the ſides of ſaperficial figures, or of 
ſolids will at firſt ſight give the quantities of lines in 
feet and decimal parts of a foot (as readily as a foor 
vulgarly divided will ſhew you how many feet, 1n- 
ches, quarters, and half quarters are contained in 
any line) from whence the ſuperficial or ſolid con- 
zent may be found in feet by multiplication only; and 
how mnch this excels the va/gar way, I ſhzll part- 
ly manifeſt in the fifth Rule of the 26th Chapter. 
The like ſubdiviſion I would have to be made 
of a Yard, Perch, &c. 
. JIM. A ſingle fraftien, which is no decimal 
fraftion, may be reduced into a deci- 
How toreauce 4 mal of the ſame value, or infinitely 
_ oP 700 near (for all vulgar fraCtions cannot 
im, be exadtly reduced to decimals) by 
Denominator of any ſingle fraction whatſoever, is 
to the Numerator thereof,ſo is any other Denomi- 
nator to his correſpondent Numerator : Example, 
let it be required toreduce 5 into a Decimal,whoſe 
Denominator is affigned to be r00co, ſay by the Rule 
of three, if the Denominator 8 hath 5 for a Nume- 
rator, what will the Denominator 1000 require for 
X a 


the Rule of Three direct ; for as the 
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3 Numerator ? Multiply and divide as the Rule of 
Three dire doth require, ſo will the fourth propor- 
tional he found to be 625, which is the Numerator 
ſought ; therefore £35 or.625, Is a decimal frattion 
equal in value to 4. Another Example.Let it be re- 
' quired to reduce +; into a decimal frattion, whoſe 
Denominator ſhall be 100000, ſay by the Rule of 
three, if 240 the Denominator give 7 for a Nume- 
rator, what will the Denominator 100000 require 
for a Vumerator ? Anſw.2916 and ſomewhat more z 
but that which the ſaid 2916 wants of being a true 
Numerator is leſs than ;-5 part of an Integer, 
therefore the decimal frattion 55255 or .02916 Is al- 
moſt equal to ;;2, which +7 cannot be exactly re- 
duced into a decimal fraftion, The lixe will happen 
In the reduction of moſt vulgar frattions to decimals, 
in which caſe, the Denominator of the decimal muſt 
| be aſſigned to be ſo great, that what is wanting in 
the Numerator may be an inconfiderable value. 


IV. Upon the aforeſaid ground, the known or 

/ accuſtomary parts of Money, Weight, Meaſure, Time, 
&c. may be reduced to decimals : for if you delire to 
know what decimal fraftion of a pound ſterling is e- 
qual in value to one ſh:1;zg, conſider firſt that a 
pound is the Izteger, anFthat 20 ſhillings are equal 
to that zreger,therefore 1 ſhilling is -; of a pound; 
now if we conceive one pound to be divided into 
100000 parts,viz, if weaſlign 100000 for the Deno- 
minator of a decimal frattion, the Numcrator will be 
tound by the laft Rule ta be 5000, fo that 432% or 


| 05000 or 'o5 (for Cyphers at the end of a decimal 


are of no uſe, as hath been ſhewn in the 6th Rule of 
the 22 Chapter ) 18 a decimal fraition of a pownd,and is 
| exactly 
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atly equal to I s, or + part of a pound ſterling. 
In like manner foraſmuch as 240 perce are equal 
to a pound of Engliſh money, 7 perce are +77 parts 
of a pound, which fra1oz will be reduced into this 
decimal .02916 l. which is very near equal to z;; /. 
for 1t wants not ;;;;-5+ part of a pound. Moreover 
ſince 960 farthings are equal to a porrd Engliſh, one 
farthing 1s 33% part of a-pound, which will be redu- 
ced into this decimal .oo104. 1. very near ; but 
if you pleaſe to proceed near to the truth, 
you will find this decimal .00104166, &c. to an- 
fwer a farthing, and ſoa by augmenting the Deno- 
minator with Cyphers, you may proceed infinite- 
ly near, when you cannot attain unto tne truth 
it felf. After the ſame method may the vulgar 
Sexagenary frattions uſed in Aſtronomy be reduced 
to decimals ;, for ſince a degree is uſually ſubdivi- 
ded into ſixty parts called minutes or primes ;, 4 
prime Or minute into ſixty parts called ſeconds ; a 
ſecond into fixty thirds; a third into ſixty 
fourths, &c, and conſequently a degree is equal 


unto 60 mrntes (or Prames) or unto 3600 feconds, \ 


Or 216000 thirds, Or 12960000 fourths, &c. It is 
evident that 7 minutes (or Primes ) are +! parts 
of a degree, which by the third Rule of this 
Chapter may be reduced into the Decimal 
©1166, &c. Alſo 29 thirds are +5::22 parts of a 
degree which may be reduced into the decimal 
qc | 

Moreover, 58 : 33: 14 : 12,that is, 58 primes, 33 
ſeconds, 14. thirds,and 12 fourths may be reduced to a 


decimal in this manner, viz. reduce them all into ' 


Fourths (according to the ſixth Ryle of the ſeventh 
Chapter) ſo will you find 12647652 fourths, which 
are 


uſe only the firſt five, and ſometimes fewer. 
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are 3353445 parts of a degree, which vulgar fraftion 


| may be reduced into this decimal of a degree, to 


wit, 375899, &C. (by the third Rule of this Chap- 
ter.) 

This to the ingenious will be a ſufficient light 
for the finding of the Decimals congruent to the 
ſhillings, pence,and farthings which are under a pound 


feerling ;, alſo the Decimals of the known parts of 


Weight, Meaſure,Time, &Cc. as they are expreſs'd in 
the | following Table, wherein you may obſerve, 
that moſt of the Decimals conſiſt of 7 or 8 figures, 
yet in ordinary- practice, you ſhall have occaſion to 
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Minutes.jof a day. 01875 ' 

; | .0F805FF 
$91-0499722 0173611. 
580402777 .© 166666 
572395833 .0159722 
56þ.93 38888 0152777 
55|-9381944 .0145833 
54-0375 .0138888 
$3|0368055 0131944 
$2].036I1III .O125 -M: 
51]-0354166 19|.0118055 |. 
$0j-0347222 IG|.OILIIIN 
490340277 I5].0104.166 
480333333 4/.00972.22 
TI .0090277 

 46|-0319444. 12|.0083333 | 
45:0312500 1 1],0076388 
440305555 I 0f.0069444 

| 430298611 00625 . 
420291666 8].0034722 
402847 22 ,0048611 
49.0277777 | 6]. 004.1696 
39.0270833  $1.0034722_ 
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40027777 
- 3,0020833|, 

2.0013888| 

I .CO06944 | 


Y. This Table aforegoing conſiſts of ten ſeveral 
Tablets, of which the firſt (intituled 
Engliſh anoney )) contains in the firſt Tablet 1. of 
column thereof the particular Fra- Eng/h money. 
 Etions (viz. the ſhillings, pence, and 
farthings) of a pound #terling ; and in the other co- 
lumn the decimals, unto which they may be reſpe- 
Qively reduced : So in the ſame Tablet .65 is the 
decimal, anſwerable to 13 5. .0208333 to 5 4d. and 
003125 to 3f. Likewiſe, .0489583 .is the decimal 
of 114, together with 3 farthings : Alſo .03125 
is the decimal of 7 pence half peny. 

VI. The next Tablet( intituled Troy werght) cone 
tains in the firſt column thereof the 
particular fra&tions (viz. the Peny- 2.: Of Troy 
Tmeights,and Grains )of an ounce Troy, #12! 
and in the other their reſpective de- 
cimals : ſo .6 is the correſpondent decimal of 12 
peny weight, and .0020833 of 1 grain. Likewiſe 
.©25-is the decimal of 12. grains, = 

VII. The third Tablet (intituled Averdupois 
great weight) contains in the firſt ca- 
lamn thereof the Fractions (viz. the x8 Of Aver- 
Quarters, Ponnds , Ounces , and the "i, &'*# 
Quarters of an Ounce of an Hundred ane 
according.to Averdupois weight , and in the other 
their proper decimals : ſo .5 is the decimal of two 
quarters or half a hundred,.r 517857 of 17 pounds _ | 

N 3 | 0033482 


206 Retluftion of Ful. Fra, Book 1: 
.0033482 of 6 Qunces,and .0004185, the decimal of 
3 quarters of an Onhice. 
" Y111. The fourth-(intituled Averdupois Little 
weightYſheweth you the fraCtions (v1z. 
4, Of Aver- the Onntes,"Drams, and quarters of a 
dupiis Httle aram) of a pound Averdupois,together 
pergÞhe '-- with their reſpettive decimals : So the 
decimal of 3 Onnces is .t875, the decimal of 9g 
Drams 15.035 15625, at'd the decimal of one quar- 
ter of a Dram is\.ooog765. 63112 £ 
IX. The fifth (intituled Liquid meaſures) hath 
_ - the frattions (viz. the Pires and quarters 
5 0 :9® of a pinr)of a Gallon, and likewiſe their 
| " ſeveral decimals : So the derimal of 5 
Pints 18.625, and the deci-ral of two quarts or half 
a Pint 18 .0625. 
X. T he fixth (intitaled Dry meaſures) gires you 
A the fractions ( viz. the Buſhels, Pecks, 
oo Py quarters of Pecks and Pints) of a quarter, 
together with their peculiar decimals : 
ſo :375 is the decimal of three Buſhels, 03125, of 
one Peck, .0234375 of 4 of a Peck, and .003906 of 
two Pints. . 
XI. The fevetith (intitnled Tards and El) of- 
fers you' the fraftions (viz. the Quarters, 
7-07 Is Nails, and quarters of Nails) of Yards 
meaſures; G 19S 
or Ells, and their reſpective decimals: 
ſo .25 is the decimal of one quarter of a Yard or Ell, 
.125 of twa Nalils, and 046875 of three quarters 


% 


ofa Nall. 


X11. Theeighth (intitnled Redn#ior of - Inches, 
&c. to decimals of a for) preſents unto you the 
fractions (to wit, the Inches, ' quarters and 
half quarter of ati Inch) of a four , —_ 
| | Will 


&S AF SF "353 30” @®O6 


* Chap: XXIII. 20 Decimal Fratlzonsi 207 


with their correſpondent decimals: So .4166666 is 
the decimal of 5 Inches, .0625 of 4 of aninch, and 
.0194166-of 4 or half a.quarter of an Inch. . 

X17]. The. ninth Tablet (intituled Dozens) 
yields you-the Fraftions (viz.the Do- | b 
zens and particulars) of a Groſs, as 9- Of things 
alſo theirreſpeRive decimals : ſo .25  5eommed by 
is the decimal of 3 Doen.and .04.8611 me 
of. particulars. - | 

XIF. The tenth -and - laſt Tablet ( intitaled 
Time) gives you the Fractions (viz. the 
Hours and Minutes) of a Day : - Sd - 9.0f Tame. 
625 is' the Decimal 'of 15 hours, .0375 
of 54 minutes, and .o006944 of one minute. 

XV. When a ſingle FraCtion of aty-of the pre- 
miſed Tablets is propounded to be 
reduced to a decimal, find it in the The uſe of the | 
firſt Column of the Tablet , unto ame Table for 
which it belongs 3 this done, juſt a- of fete fra 
gainſt that Fraftion ſo found, you #;jns ro deci- 
ſhall have the decimal required ; So mals. | 
13 s. being propounded, faking the | 
firſt premiſed Tabler, IT find 13 5. in the firſt Column 
of the T ables --of moxecy, and juſt againſt the ſame 
thirteen ſhillings,l obſerve .65, before which having 
prefixed a potnt, and by that means ſigned it for 
a decimal (according to the third Rule of the 22 
Chapter of this Book) I conclude the ſame .65 ſo 
ordered, to be the correſpondent decimal of thir- 
teen ſhillings the fradtion propounded. In like 
manner .0229166 is the decimal of 11 grains in the 
Tablet of Troy weight; and .0357142 the de- 
cimal of 4 tb. in the Tablet of Averdupois great 
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' F/T. When two: or - more: Fraftions- are pro- 
pounded, and it isrequired to find a decimal 'equi- 
valent unto the.ſum of them ,' find the -decimal of 
each of the'FraCtions given according to the laſt 
Rule; then adding together-the decimals:ſo fannd, 
' that intire ſum. is the decimal ſought: So 135. 5 4. 


being reduced to a decimal,; is .670833 ;;'for the 


decimal of 135. is .65,. and: the decimal.: of 5 4. 
.020833, which being added together (bythe ſe- 
cond Rule of the 24th Ciapter' of this. Bopk,) a- 


OF LE Ore nw "QF" "OE "If 
SW. p 2 $07.8 - 


mount to 679833, viz. the decimal which repre- | 


ſents 13s. 5/4. the Frattion propounded : In like 

manner the-decimal of 9 peny weight, and 13 

Grains: is :477083 3, and the decimal of 3 C, 19 th, 
7 Qunces 1567354, &C. | 


© 13 s, 465 
5 4. - 1.020833 
': 670833 
9. T. -45 
I3:g7. 027083 
«477083 
z C. are Sy 
19 th. 16964. |, 
7 OUNC, .00390 


| 111 0467354 

* And hereas you ſee meer Fractions reduced, ſo 

likewiſe may the Fractions of mixt numbers be re- 

duced to Decimals z for example, theſe numbers 97 
| | lh. 
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L 
» | 5; ounces,135 drams.. rem df 64 ' Gallons, 7 2 
i- | pints. Jem 28 Quarters, . 0-'Buſhels and 2 5 Pecks, 


f | after reduftion are 97 -4991, 67.7187, and 23 1 
ſt 078 1.” {OTH ENS APSR FE 


j 


q 97-4375 67.625 28.0625 

c 0507 - 1.0937 0156 

/ :6009 —————_ —_— 
* rt nn 67.7187 28.0781 

p 97-4891 


- Again22 7 yards, 3 5 Nails; Trem 36 Groſs, 3 
- Dozen and 5 particulars, being reduced, are 22 
} 7031, 136 .2847; s 

; 2:22": 


875 » 36.25 
X 0756” Eaten « LARS 
22.7031 36 :2847 


XY11. When a Decimal is propounded to know 
what Fraction it repreſents, ſearch ; 
the ſame Decimal in the ſecond Co- Fo q oy 
Isminof the Tablet;unto which it be- Foo ER 
longs, where if you find it expreſly, - 
the number juſt againſt it in the firlt Column is the 
frattion 'you look "for : So .65 (repreſenting the 
fraction ofa pound: ſterling) being given, | find 
it in the ſecond Column of the Tabler of Money, 
and over againſt 1t in the firſt Column I find 135. 
which is the fraction repreſented by .65, the deci- 
mal propounded. In like manner 3 :.025 (repre- 
ſeriting 3 ounces and .o25 of an ounce Troy) being 
. propounded, the number repreſented by. it,. is 

3 Ounces, © p. w. 12 grains. | | 

AVIIT. When in the ſecond Column of the 
Tablet, 


rhe Ska _— "RR 
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Tablet, unto which you are direted, you-cannot 
preciſely find the decimal propounded, ſearch that 
which being leſs, comes neareſt unto it, and take 
the number that anſwers unto it in the firſt Co- 
lIzmn for the greateſt fraCtion of the number re- 
quired : Then deduCting thedecimal ſo-found out 
' of the decimal given, find likewiſe the remainder, 
2s -another decimal, and take his correſpondent 
number for the next fraction of the number requi- 
red : And fo proceed in that order, till you have 


diſcovered the intire number repreſented by the de-. 


cimal propounded. 
Example : .6739 being propounded, I demand 


the frattion of a pound ſterling repreſented by it; 


the decimal in the Tablet of money, which being 
leſs comes neareſt to .6739 is.65, Whoſe correſpon- 
dent number in that Tablet is 13, which are the 


ſhillings of the number required ; then ſubtraCting 


(by the 1 Rule of the 25 Chapter of this ' Book) 
.65 out of .6739, the remainder is.0239., and 
the neareſt decimal in the ſame Tablet to 0239, Is 


0208, whole correſpondent number is 5, which * 


are the pence of the number required. Laſt of all 
dedutting .0208 out of -.0239, the remainder ts 
.0031, which gives you in the firſt Column 3,being 
the farthings of the number required : So that 1 
conclude the intire fraction repreſented by the-deci- 
mal .6739, is 13 s. 5d. 3 f. | 
| .67391l, fterling. 
SUbLTAFF 13 $,————,6 . FOG 


.0239 
Subtratt 5 d. —— ——»,0208 


3 f— == 0031 


Pg 
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100, || ©}. In like manner 7.359 C. being reduced by the Ta» 
1at | blet of Averdupois great weight 1s 74 C.12 1b.4 oune. 
ke | And 94 .58 /b.rednced by the Tablet of Averdypojs 
;0- Þf little weight 1s 94 lb. 9g ounces and 6 drams, 


e- 7 +359 C. 
ut Subtralt 1 quarter —— ——— 25 
T, _ = __ 
TY Subtraft 12 th, ——-— nes OY 
Te & Of w——R—— — ,CO2 
ol | | 94.58 1b 

Subtralt 9 02,— ——.56 
d | 6 Drams. — 4 _ —NC2 
RE 0D TT: enact ___- 
S CHAP. XXIV. 
io Addition of Decimal Fradtions: 
; 1.44 ſuch as welt underftand the Notation of De- 
J cimal Fraftions, all the varieties of their Nu- 
s | meration, to wit, Addition, Subtrattion,&c.will be as 
2 « | » caſie as the operations by whole numbers ; therefore 
} | hethat would be a good Proficient in Decimal Arith- 
s | metick, muſt thronghly underſtand the 22 and 23 
Chapters aforegoing. 
_ 1. When divers decimal fraCtions are given to 
be added together, they muſt firſt of all be orderly 


placed - one under another sccording to the Do- 
Qrine of tieir Notation. So if theſe Decimal Fratt:i- 
ons, to wir, .125, .39 and .7 were glven to be ad- 
ded, they muſt be written down thus 3 

124 

-39 


; # 7 
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' or if you will have the ſame number of places to be 
40 all the decimals given, without altering their ya« 


Jues; they may be written thus, 


125 
$390 
700 
Not thus, 
.125 
. 39 
Ys. SRL. 30: RON 
For the Figures or Cyphers, which are of like 


degrees or places muſt be ſubſcribed directly one up- © 


der another,viz. tenth parts or primes mult be writ- 
ten-down direaly underneath rexths ; allo hun- 
aredth parts or ſeconds muſt be placed under hur- 
aredth parts, as you ſee in the firſt Example, where 
.3 or three tenth parts in the ſecond decimal ſtands 
directly under .1r or one tenth part in the firſt deci- 
mal; likewiſe .7 or ſeven tenths in the third deci- 
mal ſtands directly under the tenths in the former, 
and fo of the. reſt. | 
In like manner, when mixt numbers, which con- 
fiſt of Integers and decimal parts are given to be 
added, due reſpect muſt be had of their ſubſcripti- 
on one under another : ſo if theſe mixt numhers,ta 
wit, 32 ,056,-7 .07, and 1.9 were given to be 
added, they muſt be written down thus, 


_ 1IT. Having placed the decimals and drawn a 
Une underneath in manner aforeſaid, add them tor 
gether, 


Vas 


Chap. XXV. . © Decimal Fraftions. (2x7 
gether, beginning with the outermoſt rank towards 


the right hand (as hath been taught in Addition of 
whole numbers of one denomination in the third 
Chapter :) fo if the decimals'in the firſt Example 
of the ſecond Rule of this Chaprer were given to be 
added, I firſt-ſubſcribe&5, which is all that ſtands in 
tht firſt rank towards the. right hand , then pro- 
ceeding, to the ſecond rank, I ſay 9. and 


2 make 11, -wherefore I write down 1, 125 
which is the exceſs of 11 above 10, and +39 
forthe 101 carry 1 in mind to the next 7 


rank,ſaying 1 in mind added to 7 makes 8 
which added to 3 and 1 make 12, where- _ - 


1.215 


fore I write 2, which is the exceſs of i 2 above 10, 
under the line, reſerving 1 in mind for the 10,then 
I prefix a point before 2, which ſtands in the firſt 
place of decimals ;-and on the left hand of the point, 
to wit in the place of Units or firſt place of Inte- 
gers, I write down 1:(being the 1 in mind) which 
done, I find that- the ſum of the Decimals given 


Yard, Foot, &c.)an 


more Example tor the -learners exerciſe 


are theſe. 
.65 
.O25 
.03 


D—_— 


703 


_ is 1.215;that'is,one Integer (whether it be a Perch, 


7275 parts of an Integer, as you 
ſee in the Example. In like manner theſe mixt num- 
bers 32.056;7.07 and 1.9 being glven to | 
be added, their ſum will be found to be $2 .056 
41 .026,that 1$,41 Integers and 4535, parts 7 07 
of an Integer, as you ſee in the Margentz; 1.9 


24.7 
© +35 
$ .26 


Bo: rar 


30.3L 


- Ly = Ws x $20 . 
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Suttraftion of Decimal Frait ions. 


: 1. Aving firſt written down the greater of the 
H two numbers given (whethef it be a whole 
-  -number, mixt number, or decimal) and the 
+837 leſſer underneath the greater, according to 
+784 the directions in the ſecond Rule of the 24th 
.053 Chapter, proceed as you are taught in Sub- 
traction of whole numbers(by the Rules of the 4th 
Chapter :) So if this decimal fraction .784 were 
given tO be ſubtracted from this decimal .837, the | 
remainder will be.o5 3, that is;;52 parts of an Inte- 
ger ; in like manner ifthis mixt number ' | | 
"9 094 178.919 were given to. be ſubtracted | 
_72:919 from 295 .094, the remainder will be | 


216 .175 216 432.1n each of which examples you | 
may obſerve that 10 is borrowed as often as need re- 
quires, according to the Rules of Subtraftion of 
whole numbers of one denomination : Note alſo, 
when the decimals in both the numbers given con- 
fiſt not of the ſame number of places, that decimal 
which is defeQive in places towards the right hand, 
mult have the void places filled up with cyphers,or 
at leaſt cyphers muſt be ſuppoſed to be annexed: So 
if this decimal .04338 be given to be ſubtraed 
from this .65, the remainder will be 
found to be .60662,, and the Work will 
ſtand as in the Margent, where you ſee 
60662 the three void places are ſupplyed with '| 
cyphers, and then the operation is as in whole 
numbers, by borrowing 10 as often as the lower fi- 
| EUure 


»65J000 
04338 
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gure cannot be ſubtrated from the upper.More Ex- 
- amples of SubtraCtion of Decimals are theſe follow 


ing. | 


24-04338 37 +394 
65 ; | O.IO4 35 
23-39338 36.896 .o44. 
3s CHAP. XXVI. 


Mult iplicat#n of Decimal Erations. 


L\/ V/ Hen two numbers are given to be multi- 

» 7. ?  plied,andare both mixt numbers,or both 
Decimal fractions, or one of them a whole number, 
and the other a Decimal or mixt number (which are 


1 - all the caſes that can happen) there is no neceſlity 


of writing them down preciſely one under the 
other as in Addition'and SubtraCtion, for the pro- 
duct or number ſought in Multiplication de- 


' pends not upon any regular placing of the two 


, numbers given : So if this mixt number 56.3 were 
given to be added tathis mixt number. | 
[. 30526, they ought to be written one 1+ 3952 - 
under the other, as you ſee(according 39.3___ 
to the ſecond Rule of the 24th Chapter;) but if they 
are to be multiplied one by the other, they may 
be written thus, | 

1.30526 
$6.3 


FH. In. any of the Caſes which may happen in 
- Multzplicationof Decimals, multiply the numbers 
given. as if they were whole numbers, then cut off 
always from the product 'by a point; comma, or 

{ | : line 
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216 Multiplication of Book. 
line, ſo many places towards the right hand, : as 
there are places of decimal parts in both the tum 
bers given'to be multiplied z that done, the figure 
or figures (if any happen to be) on the left hand 


of the ſaid point. or line of ſeparation doth declare 


the Integer or Integers in the product, and. thoſe 


on the right hand of the point are decimal parts | 


of an Integer : So if this mixt number 56 .3 ( that 
Is, 56 Integers and 4 of an Integer) be given to 


be multiplied by this-mixt number 1 .30526, the - 


product will be found 73 .486138, that is,” 73 It- 


tegers and 73555:s parts of an Integer ; for ha- 
- ving choſen thar to be the Multiplicator,which wilt - 
cauſe leaſt work,and ſubſcribed it nnder theMultipli- 


cand (to wit, 56 .3 underneath 1 .30526)1 proceed 
according to the Rules of Multiplication. of whole 
numbers, viz. having drawn a line underneath the 
numbers given, I multiply all the Multiplicand, to 


wit,1 .30526,as if it were a whole number,by 3 the 


firſt multiplying figure,and ſubſcribe 
I .30526 the produtt thereof,which is391 578 
_.56-3 underneath the line, and proceeding 


783156 plying figures6 and 5, at laſt I find 
652630 thetotal of "rag particular produtts 
731486138 £0 be 73480138 ; and becauſe there 

VE are 6 places of decimal parts in both 
the numbers given (to wit, 5 places of parts in'the 
multiplicand,and 1 place in the multiplicator)l cut 
off 6 places to the right hand from the total before 
produced, ſo-will it ltand thus 731486138: Where- 
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391578 inlike manner with the other multi- 


fore I conclude that the true produCt. is 73 226132 ff 


or 73 .486138, that is, 73 Integers and almoſt © 


In | 
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In like manner, if this mixt number 246.25 (that 
is 246 535) weregiven to be mulciplied by 35 Inte- 
gers, the true product will be found 8618 .75,that 
1s 8618 Integers and ++ parts of an Integer,as you 
ſee by the operation in the Margent , | 


-where you may obſerve that two Pla- 246 :25 
ces are cut off from the total num- S 


ber produced of the multiplication, — 
towards the right hand, becauſe there 123.125 
are two places of decimals in the mul- 53875 
—_— (the multiplicator conſiſting ——— 
of Integers only ;) but if there had been 861875 
decimal parts alſo in the multiplica- | 


- tor, ſo many more places ſhould have been cut off, 


as was ſheyed 1n the firſt Example. 


Again, If theſe two decimals .87 and.g (to wit 
732 and ;2) were given to be multiplied one by the 
other, the true product will be found to | 


be .783 that 1s 5323 parts of an Integer, «.87 


Ioo0® 


| as yon ſee in the Example, where you 9 


may obſerve that the produCtt is a fra-——— —- 
Etion only; forafter 3 places(being the .783 
number of places of decimals in both 


_ the numbers given to-bs multiplied) are cut off ts 


= _ hand, there remains no Integer on the. left 
and. 

717. When the multiplication is fimiſht, if there 
ariſe not ſo many places in all as ought to be cut 
off by the ſecond Rule of this Chapter (which may 


often happen when the produCt is- a fraction ;) in 
ſuch caſe, as many places as are wanting, ſo many 
_ cyphers muſt be prefixed to the product on thelefc 


hand thereof, and then - point muſt be prefixt 
— to 
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218 — Multiplication of Book I. 
to ſign the produttſo increaſed for a decimal : So 


theſe decimals .0375 and ,o5 be- 
ing: given to be multiplid one by 


©0375 © the other, I multiply 375 by 5, 
5 and there ariſeth 1875 : Now ac- 

— cording to the ſecond Rule of - 
.c01875 this Chapter, I ſhould cut off 6 
——— Places to the right hand, and here 
5.325 are but 4 inall; wherefore I pre- 
.0026 fix two Cyphers, to wit, as many 
——— as there are places wanting, and 


.33150 then prefixing a point, the true 
11050 product will be .001875 or 
-— 155<55. In like manner if this 
.0143650 mixt number 5 .525 be multiplied 
by this decimal .o026, the true 
product will be found to be 
0243650 (or 55:2%52) as you 
may ſee by the operation in the Margent, where 
one cypher 1s prefixed to the numbers ariſing from 
= total Multiplication to diſcover the true pro- 
ant 
ITY. Decimal parts of an Integer may be redu- 
Bn ced to. the known or accuſtomed 
mals + 4%. parts of ſuch Integer by Multiplica- 
known parts of « L10N only, for if the decimal fraction 
the Integer. given be multiplied by that number 
which declareth how many known 
Parts are equal to the Integer, the Product gives 
the. number of known parts required : So this de- 
cimal fraftion ofa pound ſterling, to wit, .8687 /. 
being propounded, Imultiply it firſt by 20 (the 
number of ſhillings contained in a pound) and the - 
product gives 17 ſhillings and. 3740 parts of a 
| ſhilling 3 


Y 
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ſhilling 3 which .decimal .3740 being multiplyed 
by 12 (the number of pence : 

in a ſhilling )) produceth 4 .8687 l. 
pence, and .488 parts of a 20 

peny ; Laſtly , -multiplying | _ 
.488 by 4 (the number of far- Shill. 17]3740 


things, which make a peny ) I2 
the product gives 1 farthing , . — 

. and.$520 parts of a farthing , 7480. 
which are very near in value 3740. 


to another farthing, ſo it ap- _— — 
pears that .8687 parts of a Pence 414880 
pound ſterling are 17 s. 4 d. 4 
2 f. very near. Afﬀter the ” tm 
ſame manner, a decimal fra= Farth. 19520 
&jon of any Integer whatſn- 
ever may be reduced into the known or accuſtomed 
parts of ſuch Integer. | 

A briefer way to value any decimal part of a 
pound of Ezgliſh money , without 


| loſs of a farthing,may he this, viz. 4 brief way to find 


: - the value of any de- 
the figure (if any happen) in the inal fratties of 


firſt place of the decimal being pound of Engliſh mo- 


doubled, gives ſhillings ; alſo if res. 

there be 5, ora figure greater than 

3 in the ſecond place, one ſhilling more is to be ad- 
ded to the former; laſtly, when 5 is taken from 
the figure in the ſecond place, if every unit in the 
remainder be accounted as ten, and the figure in 
the third place as unities, theſe tens and units 
taken as one number and leſſened by 1, give the 


. number of farthings, which with the ſhillings be- 


fore found declare the value of the decimal pro- 
pounded ; likewiſe if the figure in the ſecond place 
| O 2 whe” 
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( when any happens) be leſs than x5, every unit in 
ſuch figure is to-be accounted ten as before : ſo in 
the decimal before mentioned, to wit, .8687 /. the 
figure 8 in the firſt place being doubled gives 16 
ſhillings, alſo becauſe 5 is-contained in 6 which 
ſtands in the ſecond place, one ſhilling more is to 
be added to the aforeſaid 16 ſhillings, which will 
now be made 175. that done, the remainder of the 
ſaid 6 after 5 is ſubtracted,to wit,.1 being eſteemed 
as I0,and added to 8 (which ſands in the third 
Place, and to be eſteemed as units) gives 18 from 
which abating 1, the remainder is 17 farthings or 
4 pence and a farthing; ſo that the value of the 
{aid decimal .8687/. is found as before to be 17 
ſhillings 4 pence 1 farthing. After the ſame man- 
ner this decimal ofa pound of Engliſh money, to- 
wit 319/7. will be reduced to 6 ſhillings and 18 far- 
things cor 6 ſhillings 4 pence 2 farthings, which 
wants leſs than a farthing of the exaCt value of the 
decimal .3109/. | - 

V. Having explained all the caſes in 2ulriplica- 

tion Of Decimals, I ſhall here give the 
See the queſti- learner a taſte of their excellent uſe 
ons from 49 0. hy ſome familiar queſtions whereby . 
I3-m the 1oth - .* . NE ; 
Chapter of the IE w1Il be evident, that what is often 
Appendix: times performed by many tedious 
eHultiphcations and Diviſions 1n the 
vulgar way, 1s effeCted for the moſt part by one or 
two ultiplications in Decimals. 

The firſt Example may be this : Suppoſe there is a 
certain-piece of Wainſcor in form a ret angled Paral- 
legolram commonly called a long ſquare,whoſebreadth . 
is 3 yards, 2 ofa yard, 1 nail =7 z of a nail; and the 
length 6 yards, and +4 of a yard, the queſtion - to 

: now 


- 
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know how many ſquare yards are contained in that 
plece of Wainſcor ; here becauſe it is deſired that 
the ſuperficial content may be given in yards,the parts 
of ayardas well in the breadth as in the lengthof 
the WVainſcor,which are before expreſs d by the accu- 
ſtomed parts of quarters, nails,&c. muſt be reduced 
- Into decimal parts of a yard, which are as eaſie to 
be found by a yard ſubdivided decimally, as the 
common parts of quarters and nails are found by 
a yard vulgarly ſubdivided : but for want of a 
yard ſubdivided decimally, this Redu#jon may be 
performed by the ſeventh Tablet of the precedent 
Table of Redu#ion, viz. looking into the faid Ta- 
blet, right againſt 3 of a yard, I find" ” | 


this decimal 
&.06 25 


Alſo the decimal correſpondent to” 
1 nail 1s — 
F Ag: the decimal of 5 of a _—_ 5625 


' The ſum of thoſe three _—_— .828125 6 


« 
1c : a 


Wherefore the breadth of the 
Woainſcot in yards and decimal parts P 3 «828125 
1s - mmm — 

Again, the decimal of half a yard 
Is .5, wherefore the length of theÞs6 .5 
Wainſcot 1s nr 

The length and breadth being 
multiplied one by the other produce 
the ſuperficial content, therefore the >24 8828125 
number of ſquare yards required 
is - _— 

Wherefore 1 conclude that 24 ſquare yards and 
ſomewhat more are contained in that piece of 
O 3 Wainſcot, 


4 
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Wainſcot ; and it is evident by the firſt place of the 
decimal, that what is above 24 yards 1s more than 
x*, bur leſs than +2,o0f a ſquare yard ; or more ſtri&t- 
ly, it is more than 335 but leſs than +33 of a ſquare 
yard: but by taking all the places in the decimal 
you have the exact anſwer to this queſtion, becauſe 
the common parts of quarters, nails, and quarters of 
»ails may be always exatly reduced into decimals. 
but that ſeldom happens in other things ; never- 
theleſs, albeit by decimal operations you cannot al- 
ways hit the mark, yet you may come as near It 
as is poſſibly to be imagined, and that with much 
more eaſe than by vulgar computations in ques 
ftions of this nature, as will appear by com- 

— paring the precedent o- 

y. 9. 'f. q. #* peration with the com- 

Z=-- Zo Inn-I mon way of working 


4 here in your view, viz. 

OI HERE the 3 yards, 3 quarters 
I5 of a yard, 1 natl, and + 

4 of a zail (which expreſs 

the breadth before men- 

GI tioned ) muſt all be 

4 reduced into ' quarters 
hmmm of mails by the ſixth 


245 quarters of nails. Rule of the ſeventh 

Chapter ; ſo there will 

be found 245 quarters ot Nails, as you ſee by the 
operation. 

Again the 6 yards and half which expreſs the 
length - aforeſaid , muſt likewiſe be reduced into 
quarters of Nails by the aforeſaid Rule ; ſo there 
will be found 416 quarters of nails of a yard, as 
you ſce by the operation. - 


y- 
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416 quarters of Nails. 


Then multiplying the breadth and length one by 
the other, to wit, 245 by 416, the product will 
give 101920 for the ſyperfigal content of the 
Piece of Wainfcot in ſquare quarters: of nails of a 
yard ; now theſe ſquare quarters of nails of a yard 
muſt be reduced to ſquare yards, and the readieſt 
way to perform that, 1s to find firlt of all how ma- 
. ny quarters of nails of a yard are contatned in one 
yard in length, viz. ſince there are 16 nails fn a 
yard, there are conſequently.4 times 16 quarters of - 
nails, to wit, 64 quarters of nails in a yard in 
length; therefore 64 multiplied by 64 produceth 
4096 ſquare quarters of nails in a yard ſquare 
laſtly, I ſay by the Rule of three, if 4096 ſquare 
quarters of nails of a yard'give + yard ſquare, how 
' many yards ſquare will 101 920. ſquare quarters of 
nails give? So will the anſwer be found 24 3535 
yards, which is the ſame with 24 .8828 125 before 
. found by the decimal operation (for 4534 is equal 
to the decimal .8828125, as will appear by redu- 
Cing them to a common denominator by the four- 
Q 4 teenth 


2.24 Multiplication of Book I, 
teenth Rule of the ſeventeenth Chapter.) Now I 
leave it to the Reader to judge, which of theſe two 
waysis the more expeditious, and ſo let him take 
which liketh him belt. 

Example 2. There is a ſquared piece of Timber 
terminated at both ends with equal long ſquares, 
viz, the breadth of the piece of Timber is 1 foot's 
inches 3 quarters of an inch, and 1 half quartex of 
an inch ; the depth or thicknefs is 1 foot 3 inches 1 
quarter of an inch,andz or half a quarter of an inch, 
and the length of the piece is 11 feet 10 1inches,and 
3 quatters; the queſtion is how many ſolid or cubi- 
cal feet are contained in that piece of Timber? T he 
Anſwer may be found by decimal Multiplication If 
manner following, viz. Foraſmuch as it-is deſired 
that the ſolid congent may be given in feet, the 
parts of a foot. as well in the breadth, depth, and 

length,which are before expreſs'd by the accuſtomed 
parts of inches, quarters, and half quarters,mulſt be- 
reduced into the decimal parts of a foot, which are 
as ealie to be found by a foot ſubdivided decimally, 
as the other common parts by a foot vulgarly ſub- 
divided ; but for want of a foot ſubdivided deci- 
mally, this Redu&ion may be performed by the 
eighth Tabler of the precedent Table of Redi- 
Gon, VI, 

The decimal correſpondent to 5 in-2 5 
ches 1s — — — — «410 
The decimal of 2 of an inch is . 062 
— The decimal of halfa quarter of aw; 2h 

inch is —— nt 


The ſum of thoſe 3 decimals is —— 488 
Wherefore the breadth of the piece 3g 
of Timber is RET es. 5 


$9 ——} 
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In like manner the common parts of inches, &c. 
in the depth or thickneſs of the piece of Timber, 
will be reduced by the ſaid 1 abler, into theſe 
decimals, viz, | 


The decimal correſpondent to 3 inches is—.25 
The decimal of 5 of an inch i—— ———.02 
The decimal of half a quarter of an inch is —:o1 


The ſum of theſe 3 decimals i5——— .28 

W herefore-the depth or thickneſs is 1.28 

Again the accuſtomed parts of inches, &c. in the 
length of the piece of Timber will be reduced to 
theſe decimals, viz. 

The decimal of 10 inches IS ———— —— ——.833 

The decimal of 2} of an inch is — .©062, 


The ſym of thoſe 2 decimals is -—— 895 

Wherefore the length of the piece is ——1 1.895 

Now if the breadth depth and length be multi- 
plied continually, the laſt product is the ſolid con- 
tent required, vzz. 1.488 multiplied by x .28 pro- 
duceth 1 .90464,which multiplied by 11 .895 pro- 
 duceth22.65,@c. Wherefore I conclude that 22 
' ſolid Feet, half a Foot, and ſomewhat more than 
half a quarter of a foot are contained in that piece 
of Timber. 


Example 3. How many Equinoftial Degrees are 
' correſpondent unto 136 days, 21 hours, and 40 m4- 
utes? The Anſwer is found by multiplying the 
time given by,360, for as 1 day is to 360 degrees,ſ0 
136 days, 21 hours, and 40 minutes,to the Equinotts- 


- al degrees. required ; but firſt the 21 hours and 40 
_ minutes muſt be deduced to decimal parts of a day, 
by the tenth 7abler, thus. 


The 
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The decimal of 21 hours iIg———- —.875 
The decimal of 40 minutes Is —— -.02777 


The ſum of theſe 2 decimals is ——. 90277 
—_ the time -propounded is —136.90277 
11ch being multiplied by 360 
produceth , _ <a 49284-99,CC. 
Wherefore I conclude, that 49284..99 or very 
near 49285 Equno#ial degrees are correſpondent 
unto 136 days, 21 hoxrs, and 40 minutes, Which 
was required by the queſtion. 


CHAP. XXVI.. 


Diviſion by. Decimal PFrations. 


1.FN any of the Caſes which may happen in Di- 
I vifion,if the Dividend be greater than the Di- 
viſor, the quotient will be either a whole number 
or elſe 2 mixt number : But when the Dividend is * 
leſs than the Diviſor, the quotient muft neceſſarily 
be a fraction ; for aleſſer number is contained in a 
greater onceat the leaſt, but a greater is not con- 
tained once in aleſler. | 
IT. Sometimes the Dividend, whether it be a 
whole number, mixt number, or decimal fraCtion, 
is to be prepared by annexing a competent number 
of cyphers thereunto, to make roongfor the Divi- 
ſor: So if 32.5 were given to be divided by 17.325 
the Dividend 32 .5mnſt be increafed with cyphers 
at pleaſure after this manner 32 .50000, &c. Like- 
wiſe if 1 were given to be divided by 360, the —- 
'  vI4AN 
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viſion cannot be made t:ll theDividend 1 be licrea- 
ſed with cyphers, which being annexed, the Divi- 
dend will ſtand thus 1 .ooo000, &c. Here, note that 
the cyphers annexed in manner aforeſaid do tupply- 
places of decimal parts, and will be uſeful in diſco- 
vering the quality of the quotient according to the 
fourth Rule of this Chapter. 


DI. After the Dividend 1s prepared by annex- 


Ing cyphers, when occaſion requires (as in the laſt 


Rule,) all the places thereof mult be eſteemed as | 
one whole number (to wit confilting of unities or 
Integers :) and fo is the Diviſor to be eſteemed 
whether it be a decimal frattion or mixt number ; 
for in all caſes the Divifion mult be Performed in 
every reſpect: according to the Rules of Diviſion 
of whole numbers in the ſixth Chapter. So if this 
mixt number 326 .25 were given to be divided by 
this mixt number 12.3,you mult divide in the ſame 
manner, as when you divide 32625 Integers by 123 
Integers. Alſo if this decimal .5346 were given to 
be divided by this decimal .o5, you are to divide 
in the ſame manner, as when you divide 8356 Inte- 
gers by 5 integers; and after the quotient is found 
the degree or place of the firſt figure which ariſeth 
in the quotient muſt be inquired after ; viz. you 
muſt know how far ſuch firſt figure' is diſtant from 
the place of units, to the end that the point or 
line which 1s uſed to ſeparate between the place of 
unities (or firſt place of [ntegers) and the firſt place 
of decimals may be fduly placed : This 1s the only 
knot in decimal Diviſion, and may be reſolved by 
the following Rule, viz. | 7 IN 
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IY. In any of the Caſes which may happen in Di- 
© viſion of decimals, the firſt figure 
poet which ariſeth in the Quotient, will 
quality of the Þ& always of the ſame place or de- 
guotient in all - gree with that figure or cypher of 
caſes of Diviſi- the Dividend, which at the firſt que- 
p< .4 decimal ftion ſtandeth over, or at leaſt be- 
i longeth unto the place of units in the 
Diviſor. To illuſtrate this Rule I ſhall give exam- 
ples in all the principal caſes ; and firſt let a mixt 
number be given to be divided by a mixt number, 
viz. Let it be required to divide 172 .5 by 3.746. 
here (according to the ſecond Rule of this Chap- 
ter) the Dividend muſt be encreaſed with cyphers 
ac pleaſure, {@ will it ſtand thus 172 .500000, &c. 
then Diviſion being made according to the Rules of 
Diviſion of whole Numbers in Chapter 6,the Quo- 
tieft ariſing will be46049, &c. 


3 .745) 172 .500000 (46049, &c. 


Now it remaineth to ſeparate the Integers in this--J 


quotient from the decimal parts; to perform which 
I ſubſcribe the Diviſor 3 .746 orderly underneath, 


3 .746) 172 .500000 (46,049, &Cc. 
3.746 


_ the firſt Dividual 192 .50 (being that part of he 
Dividend whereof the firſt queſtion muſt be asked) 


or at leaſt I imagine the Diviſor to be ſo ſubſcri- * 
bed, and ſol find that the figure 3 which ſtands in 
the place of Units in the Diviſor 'will be placed - 


under 
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under 5, which is the place of tens (or ſecond place 
of Integers) in the Dividend ; wherefore by the 


fourth Rule before given; I conclude that the firſt 


figure ariſing in tne quotient mult likewiſe ſtand 


.1n the place of tens (or ſecond place of Integers) 


and conſequently the next place on the right hand 
mult be the place of Unirs ; ſo it is evident that the 


| ſeparating point or line muſt be placed between the 


figure 6 and © in the quotient, that done , the 
true quotient is found to be 46 .049, &c. to wit, 
46 Integers and 4:22 parts of an Integer, and ſome- 
what more : for 46 542 is leſs than the true quo- 
tient, but 46 4358 is greater than it, and therefore 
albeit, after the aforeſaid Diviſion of 172, 500000 
by 3 -746 is ended,there will be a remainder, towit 
4.46 which ſeems to be greater, yet here it is leſs 1n 
value than ,zz* part of an unit or Integer,and if to 
that remainder you annex another cypher and con- 
tinue the Diviſion,you will proceed nearer the trurh 
& not miſs ;;:-5 part of an unit of the true quotient, 


:and in that order you may proceed infinitely nezr, 


when you cannot obtain the quotient exactly by Di- 
viſion of Decimals. 

Example 2. Suppoſe this mixt numher 2.34 be 
eiven to be divided by this mixt number 52 .125 
( where you may obſerve that the Dividend is leſs 
than the Diviſor ;) firſt (as before) annex cypkers at 
pleaſure to the Dividend, to make room for the 


_ Diviſor, then the diviſion being proſecuted as in 


whole numbers,-at length theſe figures will arife in 
$2 e125) 2 .3400000 (.,0448, &Cc. 


52 .125 


the 
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the quotient, to wit, 448: and to the end the de- 
gree or quality of the firſt figure 4 may be diſco- 
vered, I ſubſcribe the Diviſor 52.125 under. the 
firſt dividual 2 .340co (for ſo far the firſt queſtion 
did extend in the Diviſion} and thereby 1 find that 
the figure 2 which ſtands in the place of units in 
the dwiſor wiil be ſeated under 4, which 1s in the 
ſecond place of decimals ; wherefore I conclude 
that the firſt figure ariſing in the quotient mult al. 
ſo ſtand in the ſecond place of decimals, and con- 
ſequently the firſt plece of decimals (which is next 
on the left hand to the ſecond) mult be ſupplied 
with a cypher ; ſo that if a cypher be prefixed on 
the left hand of 4, and then a point placed before 
that cypher,the guotient will at length be diſcover- 
ed to be .0448, &c. or +;:53=, and ſomewhat more, 


109090 


that. is to ſay, $425 is leis than the true quotient, | 
but -;#4} is greater than it ; and if you will proceed 


nearer the truth, you may continue the diviſion, as 
Is directed in the firſt Example of this Rule. 


— ca a _ oo ob as ww oft © a be 


Example 3. Where a whole number is divided by , | , 

a decimal fraction,vzz. ſuppole 82 Integers were gi- 
ven to be divided by this decimal .056; Afﬀer cy- 
 Phers are annexed to the dividend at pleaſure, and 


056 ) 82, 00000 ( 146428, &c. 


- 
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the diviſion proſecuted as in whole numbers (to 
wit, 82000co being divided by 56) theſe figures 
- 146428 will ariſe in the quotient : now to the end 
_ the degree or ſeat of 1, the firſt figure in the quo- 
X tient may be known, I ſubſcribe the Diviſor .o56 
n ander the firſt dividual 82 (for fo far did the firſt 
C queſtion in the diviſion extend ;) and becauſe the 
: diviſor is leſs than unity, I ſupply the place of 
C 
| 
| 


units by a cypher or o prefixed on the left hand of 
the point of ſeparation in the diviſor ; alſo I pre- 


.056) 0082.00000 (1454.25, RNC. 


Ny 


| fix cyphers before (to wit on the left hand of) the 
Integers in the dividend to repreſent a ſucceſſion 
of places of Integers (for the order of places in 
Integers is from the right hand towards the leir ;) 
then I find that the cypher or o which repreſen 
the place of units in the diviſor, doth ſtand under 
that cypher, which repreſents the fourth place of 
+ | Integers inthe djvidend (as you ſee by the Exam- 
ple ;) wherefore I conclude that the firſt figure a- 
riling in the quotient mult alſo be-ſeated in the 
fourth place of Integers,and conſequently the þ firlt 
| Places in the quottent will be lategers, and the reſt 
a decimal,ſo that the true quotient is 1464 Integers, 
and ;25 parts of an Integer,and ſomewhat more, viz. 
1464-23 is leſs than the true quotient, but 1464 29 
Is greater than it. 
Example 4. Suppole this decimal .0125 be given 
+ to be divided by this decimal. ; 
after diviſion 1s finiſhed accor- .5) .oi25 (25 
ding to the Rules of diviſion of 
| whole 
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whole numbers ( to wit after 125 is divided by.) 
theſe figures 25 will ariſe in the quotient ; now to 
diſcover the degree or ſeat of 2 the firſt figure' in 
the -_——_ I ſubſcribe the diviſor .5 under the 

firſt dividual .o12, and having 

5) 56d (.025 (as in the laſt Example) pre- 
| fixed a cypher on the left hand 
0.5 of *the point of ſeparation in 

the diviſor, to denote or repre- 
- ſent the place of unirs,I find that ſuch cypher or place 
of units doth ſtand under the figure 1, which is ſea- 
tedin the ſecond place of decimals in the dividend, 
- Wherefore I conclude by the Rule, that the firſt fi- 
gure which ariſeth in the quotient muſt alfo be in 
the ſecond place of decimals,and therefore prefixing 
a Cypher to ſupply the firſt Place of decimals, and 
putting a point before that 6ypher, the quotient is 
at length diſcovered to be .025 or ;-3£. 

__ 5- Suppoſe this decimal.8564. be given 
to be divided by this .o08, firſt I annex cyphers to 
the dividend at pleaſure , then proſecuting the di- 

viſion as in whole numbers » to wit, dividing * 


856400 by 48, the quoti- | 


.008). $5400 107 oo ent ariling is 107050, 
now to diſcover the de- 

gree or place of I, the firſt figure in the quotient, 
I ſubſcribe the diviſor .o08 under the firſt divi- 
dual .8, then I prefix 

008) 000.85640(107.05 a cypher to ſet forth, 
or ſupply the place of 

©. 008 units in the diviſor, 

alſo I prefix cyphers 

to repreſent places of Integers in the dividend; 
that done, I find that the cypher or o which ſup- 


plieth 


| 


i 
£ 
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Chap. XXVII. Decimal Fraftions. 12373 
| plieth the placeof units in the diviſor, doth ſtand 
- under the cypher which _ in the third 

place of Integers in the dividend ; wherefore I con- 
clude by the Rule, that the firſt figure ariſtng in 
the quotient muſt be alſo in the third place of In- 
tegers, and conſequently the three firſt places in. 
the quotient will be Integers, and the-reſt a deci- 
mal; ſo that the true quotient is 107 .o5 or 107 


Example 6. Let it be required to diyide this de- 
_ cimal fraCtion .73952 by this .32 ; firſt dividing 
73952 by 32 as if they were whole numbers, the fi- 
gures ariſing in the quotient w1ll be 23 11. Now to 
diſcover the- quality or value of the faid figures I 
ſubſcribe the Diviſor .32 under the firſt dividua 


.73, then prefixing a cy- ws 


pher as well on the left .32) 0.73952 (2.31 

hand ofthe dividend, as of ; 

' the azvi/or ſo ſubſcribed{or 0.32 

I to be ſubſcribed) 

jas aforeſaid, to repreſent the place of units in each 
© of them, I-find the cypher or o,which fupplieth the 

' Place of units in. the 459;/or, to ſtand under the © 


which repreſents the place of units in the dividend; 
wherefore I conclude by the preceeding fourth Rule, 
that the firſt figure ariſing in the gnorient will ſtand ' 


in the place of units, and conſequently the follow- 

ing places of the 9zorient will be a decimal fraftion; 

ſo that the true quorient is 2 :311 or 2 43. 

The reaſon of the foregoing fourth Rule will appear 
from the following Conſiderations. 


P 1, 


Rm Diviſion of Book I. 

7. If the product of the Multiplication of two 
numbers be divided by one of them, the quotient is 
the ſame with the other number : As,if 269 .0625, 
the product of 14.35 multiplied by 18.75, be divi- 
ded by 14-35, the quotient will give 18.75. 

IL. 1f the Diviſor be multiplied by the firſt figure 
in the quotient, the Product is the firſt number to 
be ſubtrated from the Dividend (being the ſame 
with the laſt particular product in the multiplica- 
tion of the two numbers that produced the Di- 
vidend;) and every particular place of that product 


is of the ſame degree with that figure or cypher of 


the Dividend , which ſtands over ſuch particular 
place when the ſubtraCtion is made ; For a figure 
of one degree (or place)cannot be ſubtrafted from 
a figure of a different degree : As in the laſt men- 
tioned Example, the work whereof is here in view 
the diviſor 14.35 being taken as in a whole num- 
ber and multiplied by 1, the firſt figure in rhe quo- 
tient produceth 1435, which muſt be conceived to 
conſift of the ſame degrees as are in 269.0 in the 


Dividend, from which the ſaid produ&t is to be » 


ſubtraCted, and therefore the ſaid product 1435 is 
really but 143.5, as you may ſee by the laſt parti- 
cular product, in the multiplication of the mixt 
number 14.35 by 18.75. 
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IT. Andtherefore to diſcovet the degree of the 
firſt figure in the quotient, 1s nothing elſe but to 


find out the degree of thar figure, which multiply- 
' Ins the _ or cypher inany particular plate of 


the Diviſor, will produce the ſame degree as that 
figure or cypher in the Dividend is'of, which ſtands 
over,'or at leaſt: belongs unto ſuch particular place 


of the Diviſor, at the firſt queſtion; becauſe rhe 


degree produced muſt be ſubtrafted from the like 
degree above It. | 


P 2 I/. Now, 
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IV. Now among many Rules that might be gi- 
ven to diſcover the degree of the firſt figure,in the 
© quotient, and conſequently the degrees of all the. | 
reſt, the preceeding. fourth Rule of this Chapter 
is ſufficient, namely, The firft figure which aritfeth 
in the quotient, is always of the ſame place or de- 
gree with that figure or .cypher in the Dividend , 
which at the firſt queſtion. ſtands over, or at leaſt 
belongs unto the place of units in the Diviſor : The 
reaſon is, becauſe if a hgure ſtanding in the units 
Place of the Diviſor be multiplyed by(or doth mul- 
tiply) a figure of the ſame degree with that degree 
in the Dividend, which at the firſt queſtion belongs 
to the ſaid units place of the Diviſor, the firſt place 
in the ProdudCt ſhall be of that degree alſo, whether 
it be of Integers or decimal parts ; and conſequent- 
ly the reſt of the places in the ſaid Product ſhall be 
of the ſame degrees with their correſpondent de- 
grees (or places) in the Dividend, as they ought to 
be, to the end that due Subtraftion may be made |} 
(according to Obſery.'2.) _ | \ 
.. So in the Example hefore given, the firſt figure 
r ti the quotient, ſhall be of the degree or place of 
Tens, becauſe if the figure 4 ſtanding in the-units 
place of the Diviſor 14 .35 be multiplied by Ten, 
to Wit, the degree which the figure 6 in the Di- . 
vidend is of that belongs to the ſaid 4 at the firſt 
queſtion, 1t will produce four Tens, to be fubtra- 
cted from the ſaid fix Tens : In like manner if a ft- 
pr in the place of units be multiplyed by units. the 
firſt place 1n the Product ſhall be units ; if by tenth 
parts of an unit, or Integer, the firſt place in the + 
 Produdt ſhall be Tenths, &c. | EY 
Having exphained all neceſſary Rules in Diviſion 
| Sy, CONCerning 
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concerning decimal frattions, I ſhalkgive a taſte of 
their exceltenr. uſe, by: the:two following.queſtions 
and then conclude this Chapter, | 


© Queſt, 1., A Merchant bought of Gold Plate 356 
ounces, 13 feny weight ,, and 15 grams for 1160 
poands ſterling, the queſtion is what he paid for an 
ounce? - Anſwer 31.—5 5.—d. very near. The ope- 
ration by decimals may. be after this manner;.viz. 
By the ſecond Tablet of ag ax xe: 
the decimal of 13 peny weight is—— {_ 
The decimal of 15 grains 1s 03125 
The: Sm of thoſe 2 decimals is-—— 68125 
; Wherefore the quantity of Platey - _ 
nn ounces and decimalparts of an _ 356 .68125 


" IS "BEN2E 


, . Then by the Rule of three I ſay, if 356' 68125 
aunces colt .1160 pounds, what 1 ounce? Hete *tis. 


_ evident that if I divide 1160 by 356 .681:25, the 


quotient will give the' value. of an ouncet6 wit, 3 


}-252 , poands, or 3 pounds, 5 fhillings and: 4d, very: 


near. 
336.63125) 1160.0000000 (3.252, &C. 


Queſt. 2. Suppoſethe length of the. Tropical year . 
( or the ſpace of time wherein the Sun running 
through \the whole Echptick: circle conliſting of 
360 atgrees, 1s returned to the ſanie Equinofial or 
Solſtitial point from whence'he departed) to: con- 
ſift of 365 days, 5 hours,and 49 minutes,the queſtion 


+ Is to know the Suns mean or equal motion for 1 - 


day,to wit, what part of 36a degrees the Sun moveth 


in a whole day ? The operation by decimals, thus, 


P 3 By 
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By the tenth Tablet of ReduFion 
the decimal correſpondent to 5 hours .2083333 


15- — — ROT 
The decimal of 49 minutes 1s —0340277 
The fin of thoſe decimals 1; -.2423610 
W herefore the time given, in days | 

and decimal parts of a day > 39 5-2423610 


Then by the rule of three, if 365 .242361 days 
give 360 degrees (or a total circumference;) what 
will 1 dgy give? Here if I divide 360 by 365 
.242361, the quotient will give the diurnal motion 
required; which will be faund very near .98564, 
&c. or. 52555 parts of a degree, which decimal being 
reduced into the common Sexagenary parts (by the 


fourth Rule of the 26 Chapter) will give $9—t, 
&c. and ſuch is the Suns diurnal motion very near, 


according to the aforeſaid ſuppoſition of the length 


of the Tropical year. 


I ſhall here add the vulgar Sexagenary ot | 
o 


of this queſtion, that by comparing. both w 


together, the excellency of decimal Arichmetick, in * 


Calculations of this Nature may be the more per- 
ſpicuous. ' | 24" 

' The aforeſaid queſtion being ſtated according to 
the Rule of three will Rand thus, Hs ied. 


days hours degrees day 
If 365 : $3 49—=>360r arcs 
The firft term in the Ryle muſt be redgced into. 


minutes (by, the ſixth. Rule of the ſeventh Chapter ;) 


ſo there wall be found. 525949 mjuntes, 
D. 
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62 ; 949 minutes. 


Likewiſe the third term 1 day muft be reduced ig- 
to minutes, which will be found to be 1440, as you 
ſce by the following operation. 


1 Day or 24 hours. 
= | 


1440 mM1Mtes.. 


Then multiplying the third term by the ſecond, 
to wit, 1440 by 360, the product is 518400,which 
being divided by the firft term 525949 (according 
tothe note in the ninth Rule of the 16th Chaprer' 
the quotient will give {33355 parts of a degree 
which fraf&tion being reduced into the accuſto 
Sexapenary parts (by the ninth Rxle of the ſevyen- 


teenth Chapter ) will give as before 59: s. &c. for 
the Siins mean diurnal motion ; now which of theſe 
two. ways is the more expeditious, I leaye to him 
who is vers'd in both to determine. | 

P 4 CH AP: 


. The Rule of Three Dirett © Book T. 


CH AP. *XXVIIL 
The Rule of Three Direct in Fradtions. 


I. wT O repeat ſuch things as have already been 
declared in reference to the definition of 


this Rule, as alſo to the dye placing of the 3 given 
nunbers, would be ſuperfluous ; and if reſpect be 
had to the Rules of Idulriphcation and Diviſion in 
frattions delivered in the 20, 21, 26 and 27 Chap- 
ters, the working of the Rule of three direct in fra- 


tions as well yulgar as decimal, is the ſame with 
' that in whole numbers, viz. multiply the ſecond 


number by the third (or the third by the ſecond,) 
and divide the produdct by the firſt number, ſo the 


quotient 1s the fourth number ſought 3 to wit, the - 


anſwer of the queſtion. 
Ohiiſe thus in Valgar'F rations. 


Multiply the Denomitator of the firſt rinmber 
by the Numerator of the Tecond,alſo multiply that 
product *by The" Numerator of the third number, 
and teſerve.' this laſt produ& for a new Numera- 
ror; again multiply the Numerator of 'the firſt 


| number by..the: Denominator of the ſecond, alſo 


mnlriply this product” by the Denominator of the 
third nymber, fo ſhall. this laſt product be.a. new. 
Denomitator”); ' aſtly, the new frattion ( whoſe 
Numerator 2 28d" ehominator is found 'as fore: 
Jad) 1s on faſt number r ſooght,which, if it bea 


"> | ; Pr _ 
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. Proper fraction, may... (if occaſion require) be re- 
| duced into the known parts of the Integer (by. the 
ninth Rule of the ſeventeenth Chapter ;)- ifan im- 
proper fraCtion, its to be reduced into its equiva- 
lent whole number or mixt number, by the thir- 
teenth Rule of the ſeventeenth Chapter. 
Example, If 3 of, a yard of Velvet be ſold for 5 of 
- a pound /erling,what ſhall 5 of a yard coſt ? Anſwer 
#24. or 14 s. 934. For according to the Rule 1 
multiply the Denominator 4 by. the Numerator 2, 
and the produt is 8,this 8 I a- _ | 
gain multiply by the, Nu- y... LL »y. {, 
merator 5, and- the. produtt. 4—— 3 —-{—{$ 
gives 40 for a new; Numera- 
tor : Moreover, I- multiply the - Numerator 3 by 
the Denominator 3,.and the produ& which 1s 9 I 


again multiply by the Denominator 6, ſo the laſt 


rodutt is 54. for a new Denominator ; wherefore 
conclude that 55; 1s; the fourth, number ſought, 
which if it be redhged(according to.the ninth Rule, 

[ of the ſeventeenth Chapter) gives 14.5.9 3 d..(or 
”" 924.) for the Anſwer of the queſtion...  * | 
11. Whenany of the three given- numbers is a 


whole number or mixt number, ſuch number mult. 


firſt of all be - reduced into. an improper fraction 
(by the tenth or e'-yenth Rule of the ſeventeenth 
Chapter,)to. the end that all the three given numbers 
may be.3 fractions ; Moreover, If after ſuch Redus 
Qtion, the firſt and third numbers be not frations, 
of Tntegers. 'of . the Tame particular denomination, 
ſach of the ſaid numbers which is, gf ..the leſſer de- 
nomination, muſt be reduced to afrattion of the 
greater (by the ſixteenth Rule of the ſeventeenth 
hapter;) which preparations being performed, =_ 
Gu t# 7 #:. 6 | : iS « - 


/ 


2.42 The Rule of Three Dire? Book I. 
reſt of the Work is to be proſecuted according 
to the firft Rule of this Chaprer. An Example of this 
ſecond Rule here followeth. -1f a quantity of Am- 
bergreece weighing 1 £ 1b. Troy,be fold for 60 /. ter- 
tEng, what are 19 { grains worth atthat rate ? 4n- 
ſner 5,375 t. Of 2.5. 4 332 de. 
This queftzon being ſtated? 

according to the 7 Rule of the P1b. [. 
$ Chapter wilt ſtand thus,—- — 9 15—— 60-— go; 
which 3 numbers will be re- | 
duced (by the tenth and ele-# 


venth Xules of the ſeventeenth > 1b. E - y, 
Chapter) into theſe improper '5 EH ——s; 
frattions. — » 4 


' But ſince the third number £3 grams Troy is not 
2 frattion of an Integer of the ſame name with the 
firſt ler is a fraction of a'pound Troy,) it muft 
be reduced into a fraftion of 4 pound Troy, thus, 
X17 or. is **F of x; of x* of +; of a pound Troy, which 
compound fraftion will be reduced (by the 16 Rule 


3x52 lb. Troy and fo the 3 numbers will at length 
nd thus in the Rule. | =y 


L 


LY, JR 7 ROLES TUF 1 


44 # 


Then working as in the firſt Example of this 
Chapter, the ' Anſwer will be found $5535 L which 
being reduced(according to the 3 and 4 xls of the 
t7 Chapter) is found equat unto 2 s. 4 332 4. 

Another Example. When the x of 2 of a Ship is 
valued at 147 L-—11 s. —g 4d. how. mich is the 
whole Ship worth ? Arſw. 491 | ——17 56——6 4. 


Note, 


of the 17 Ehaprer) into this ſingle fraction, to wit, | ) 


{ 


| 


} 


—_ 
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Note, when in. any queſtion whatſoever a com- 
pound fraftion, .tq wit, a fraction of a fraCtion, is 
one of the given numbers, ſuch compound fraction 
muſt firſt of all be reduced to a fingle fraction (by 
the 16 Ruleof the 17 Chapter;) fo here,the componnd 
fra#on ; of 3 being reduced into a ſingle fration 
gives x5 Or 52 3 then ſay if 53 be worth 1470. 115. 
34. what is 1 or the 
whole Ship worth ? Ship ©. s. & _ Sb 
After due reduftion y3——147: 11c 3 L 
is made by convert- | 
ing the 147 /, 11 s. 34. into pence, and that num- 
ber of pence, as alſo the third number 1. into im- 
proper fractions, the 3 numbers will ſtand in the 
Rule thus, 


Ship pence 
3 541 


T 


Ship 


T's = 


Laſtly, Proceeding as in the firſt Rule of this 
Chapter, the fourth number will be found to be 
354152 4, which being reduced firſt by the 13 Rule of 
the 17 Chapter, and then by the 7 Rule of the 7 
Chapter, the Anſwer at length is 491 /. 17 5, 
—6 & 

An Example of the Rule of three dire& in Deci- 
nals may be this that follows. If 19 ounces, 3 peny 
weight, and 5 grains of Gold, be worth 62 1.—10 5s. 
——6.4, what is the value of 1 5 ounce ? Anſw. 4 1. 
—} 7.4 L9.3d. very near. 


vB 
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By the 2: Tablet in the Table of Re-' 


on in the 23 Chapter, the decimal, of 
+ 959 correſpondent to. 3 _ jy oh liPt 


TY the decimal of 5 grains is 010476 
"The-ſum of thoſe 2 decimalris ———. 160416 
' Wherefore the ficſ number in the 
Rule of three Is-—— wy 160416 


sforementioned Table the: decimal of 
T0 ſhillings is ++ WAS 
 Alfo the decimal of 6 Pence IS—— ——.025 
The ſum of theſe two decimals is—.525 © 
Wherefore the ſecond number in? /. 
the rule of three 1s = 62 .525. 
Moreover by the ſaid Tablet 2. the: 
decimal of © of an ounce or 10 peny( 92. 
weight iS. 5, wherefore the third _ 1.5 
ber in the Rule-of three is: Ae 
Sa that after. the ſaid redution is finiſht the 3, 
given numbers will ſtand in the Rule thus: | \ 


Again, by the firſt T abler of of. | 


Ke, our. EYE E Gun. 
19. og j25———T 5 


third, and dividing the product by the firſt number 
(according to the Rules of Multiplication and Divi- 
tion of Decimals .delivered in the 26 and 27 
C»apters ) the fourth number' will be this, to wir, 
4-3948, &c. that is foir pounds ſterling and ITO 
parts of 3 pound, which decimal being reduced ac- 


cording to the fourth Rylc of the 26 Chapter )gives 
L175.—10 4.—3 far. | 
The 


Laſtly, maltivliing the ſecond number by the + | 


s 2 Ih fd od a es _ _ 


iy, 
A) 


Clap. XXIX. * in Fraftions, © 
The proof of the Rule of three dire& in Fratti 
ons is the ſame as in whole numbers, reſpect being 

had to the Rules of Multiplication in Fractions. 


—_— 


— 


CHAP. XXIX. 
The Inverſe Rule of Three in Fradlions. 


"3 A Fter a queſtion belonging to this Rule is 


duly ſtated(according to the ſeventh rule of 
the eighth Chapter) and prepared if need require, 
according to the ſecond Rule of the 28 Chapter ; 
the operation will be the ſame as in the Rule of 
three Inverſe in whole numbers, reſpect being\had 
to the Rules of Multiplication and Diviſion in 
Fraf&tions, viz. multiply the firit number by the 
ſecond, and divide. the Product by the third ; the 
quotient 1s the fourth number ſought, to wit, the 


Janſwer of the queſtion. 


Or thus, in Valoar Frattions ; 


Multiply the Denominator of the third fraction 
by the Numerator of the {econd,alſo multiply thar: 
Product by the Numerator of the firſt fra&tion, and 
reſerve the laſt Product for a new Numerator : again 
multiply the Numerator of the third fraCtion by: 
the Denominator of the ſecond ; alſo multiply this 
Product by the Denominator of the firlt fraction, fo' 


- 15 the laſt Product a new Denominator ; laftly,this 
new fraction is the fourth number ſoughr,or anſwer 


of the queſtion. 
Examples 
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Example, if of cloth, which. is 14 yard in breadth 
32 yards in length will make a Cloak, how much in 
length of ſtuff which is 4 yards it breadth will make 
a Cloak of the ſame bigneſs with the former ? An- 
ſwer 9 + yards. 

The 3 numbers being duly7 brea. leng. brea. 
placed will ſtand thus———{ 1 4y'—3z3y.-—; y. 

Then ( after the firſt and 
ſecond numbers are reduced 
into improper fractions ) the ?———-Z 
threes Numbers will ftand 
thus — —I—— _ 

Laftly, 8, 7 and 7 being multiplied continually 
give 392 for a numerator ; alſo 5, 2 and 4 being 
multiplied' continually give 40 for a denominator, 
whereby this improper fraction *2; ariſeth, which 
(by the thirteenth rule of the ſeventeenth Chapter) 
will be found to be 93z, or (the frattion being re- 
duced into its leaſt terms) 95, which is the 4ſwer 
of the queſtion. 

Ex.2. Suppoſe when Wheat is at 21.—o00s.—64.\ 
the Quarter, the peny white loaf ought to weigh 8 
ounces and 1 5 peny weight of Troy weight ; what 
ought it to weigh when Wheat is at 36 ſhil- 
lngs the Quarter ? Arſwer 9 ounces and 1 +27 pe- 
ny weight. 

The 3 given numbers i reed pence fp. w. pente 


(wo 


. duly placed in the rule and re-þ**; : 3 : 457 
duced, will ſtand thus, ——— 


And if the operation be proſecuted according 
to the rule before. given, the Anſwer will be found 
I81 33x peny weight, or 9 ounces, 1 +{7 peny* * 
weight. 


CHAP. 


ns 


iti. 
” 


__ Ction) and the remaining two numbers. in the. << 
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CHAP. XXX, 
The double Rule of Three in Fraflions. 


1.J He Double Rule of Three is ſo called, becauſe 
it is compoſed of two ſingle Rules, and may 
either be reſolved at one Work by the Rule com- 
und of 5 numbers, or. elſe by two diſtinct fangle 
ules of three ; which latter way,to ſuch as under- 
ſtand the Rule of three in fractions, is (as I con- 
ceive) leſs troubleſom in the ſtating, and (in the 
method whereby I intend to proſecute it) the ſame 
In operation with the former, This I ſhall manifeſt 
firſt in whole numbers, then in fraCtions. 

Example 1. If 1 pay 28 ſhullings for the carriage 
of 3 C. weight for 50 miles, how much ought 1 ro 
pay for the carriage of 157 C. for 84 miles ? «47:ſwer 
I3 I,——6 $,—-6 d. 4A | 


! } Of the 5 given nambers I make choice of three 
U 


ch which will make a ſingle rule of three,and ſay, 


E ſhil. E 
If 3 ———28 17 

Which Rule I find (by the third rule of the ninth 
Chapter) to be direct, and therefore L multiply the 
third number 17 by the ſecond 28, and the product 
which is 476 I place as a numerator over the divi- 
ſor as denominator. Then with this fraftion (whe- 
ther it happen to be a proper or improper fra- 


3 


queſtion, which have not yet been uſed, I _ 
form a ſecond rule of Three, and ſay, 


7::es 
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miles hill. miles 
% ; $464 


Which being a rule of three dire, I work as a 


rule of three in fractions, according to the firſt rule 

of the 28 chapter,and ſo find the fourth number to 

be 392% 5, or 13 L—6 $.—624 d. 
Or the firlt ſingle rule being varied,the operation 

will be thus, - 

E: miles De ener © ©: 

1. By a Tule inverſe, FO——3=—=84 — ('52 


2. By a Rule Direftt, 5; : 32> 10. 33.2 39954 


3 


Otherwiſe thus, 


C. mM. C. mM. 
1, Bya rule inverſe, 3 


mM. ſh. IMs 


2, By arule diret, "5 3 + 3 4 3 (22288 


Thus you ſee the two ſingle rules to be varied 


three manner of ways in reſolving the queſtion 


propounded, and each way produceth the ſame 4-- 
ſwer; the like diverſity may be found in all queſtions 
reſolvable by the double rule of three,or rule com- 
pound of 5 numbers. 


Example 2. If 40 + L.in 3ofa year gain 2£/.what . 
will 100 L. gain after that rate in 44 of a year? 


Anſw. £3575 l, Or p! bo nn" f, IJ 53 a. | | 


By 


jor—ln— , f 


( 


T 4 - ” - * p G we. o 
+ <4 + 1 "8; 4 IE, age ib - det af 
# 4 » bs of” 5 7 { EL ® ; 1 , 
a . .- $7 : 1» 
3 EBIT 3.4 : I 
£ l Pp; N 


' % n Fe . a 
Boe ink IN 


. ; 
, be, 1 ©...” 
£5 - 4 
. 


3#; 


By 2. Single rules of three, thus, 


| Or 
I. Þy a rule Dzrett, 22; :< 


"26 2 " 2500, 7. 2 - 
2. Bya rule direft, 5: 2522: 4: (£3522 


Or by theſe two ſmole rules, 


| year |, year L 
t. By a_rule diret,  : 1s 7 - (£88 


p 
{ Otherwiſe thus, 


VER. ER » KL jor” -& you 
, : yn . + 0 , 40E 
I. By arule inverſe, 233 : 3 5% 8 (545% 
We: »; | 
| year |, year I. 
s 
by 4 


2. By a rule diret, $592 : +3 5 (55553 


: Thus by 2 ſingle rules of three varied three ie- 
veral ways, you ſee the Anſwer of the queltion to 
be £35721. to wit, 5 1,—7 5.9 444d. 


- % as 12 F 
Q. | GHAP. 
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CH AP. XXX. 
The Rute of Falſe in Fradlions. 


"V Vi a queſtion propounded cannot rea- 
dily be applied to the Rule of Three, or 
any of the vulgar Rules in Arithmerick;, the beſt 
refuge for ſuch as are not acquainted with Algebra 
is the Rule of two Falſe Poſitions, which, for that it 
hath already been handled in whole Nambers,l ſhall 
the more briefly touch upon in Frattions. 

IT. When a number is ſought by a queſtion, you 
are to feign or ſuppoſe ſome number taken by 
_ gueſs fo be the number ſought, and to make trial 
whether that feigned number will anſwer the con- 
ditions in the:queſtion or not , by camparing-the 
number reſulting at the end of the Work, with the 
given number reſulting from the true number 
ſought ; and if you find both thoſe reſults to be th 
ſame, then is the number which you firſt took b 
gueſs the true number or anſwer of the queſtion; 
. but ifthe number reſulting from the ſappoſititious 
number be either greater or leſs than the given re- 
ſult, with which it ought to be compared(to ſ{ce 
whether you have hit the mark or not) ſuch exceſs 
or. defect muft be noted for the Error of the firſt 
Poſition, to wit, an exceſs muſt be ſignified by this 
note -+ ; and a defect by this-—-. 

ZI. In like manner a ſecond number muſt be 
feigned, and after trial is made therewith, to ſee. 
- Whether it will perform the conditions preſcribed 
in the queſtion, by comparing the reſults as __ 
: aid, 


dh BS. > ES.  - 3d "+7: © Ms” + 
wo .# wy Ay A (#5? Ee 
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25k 


ſaid, the error of this ſecond Poſition, if too much, 


is to be noted by -&, if too little by 
fore. | 


z As bes 


1F. After the errors of both Poſitions are dif- 
covered , the two numbers before ſuppoſed or 
feigned to be the number (ought, muſt be multr 
plied by the altern errours, that is, the firſt Poſte 
tion by the ſecond errour, and the ſecond Poſition 
by the firſt errour ; then if the notes of the errours 
be unlike, to wit, one of them +, and the other 
— » the ſum-of the ſaid Products is to be taken 
for a dividend, and the ſum of the errours for a 

_ divifor 3 but if the notes of the errrours be both 


alike, to wit, both of them +, or both 


difference of the ſaid Produdts is to be taken for a 
dividend, and the"differegce of the errours for a 
diviſor 3 laſtly, the quotient ariſing from the divi- 
fion made by the ſaid dividend and diviſor, gives 
the true number ſought, or anſwer of the queſtion, 
if it be ſolvable by the Rule of Falſe. Theie Rules, 
jare the ſame in ſubſtance with thoſe delivered in the 
15 Chapter, and may be farther illuſtrated by the 


following Queſtions. 


Queſt. 1, A Gentleman hired a ſervant for a year 

_ for 6 pounds ſterling, and a livery Cloak valued at a 
certain rate, but it happened that {; of the year 
being expired they fell at variance,and the Gentle- 


man put away his ſervant, giving him the Cloak * 


together with 50 ſhillings in money,which was the 
ſervants fall due for the time of his ſervice, the 
queſtion is to find what the Cloak was valued at ? 


* Axſw. 21. 8 $,-—0O d. 


ol —_— the Cloak to be valued at 3 pounds, 
C 


and then 
Q 2 


ek how much thereof was due to the 
- ſervant, 


2 
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ſervant, ſaying, if one 
y. a Y. year glve 3. how much 

I — pt — - (2 'l. ,+ of the year? Arſ.; 1. 
2, 1 ſikewifs find what part of the 6 pounds was 
' queto the ſervant at 
WWE XF the end of +47 of the 
L——6——;{——( 71 year, ſaying, if 1 year 
give 6 pounds, how 

much ..7 of the year ? Anſwer, 21. 

* For as much as the Cloak together with the 
money which the ſervant received ought to be 
equal to the part of the Cloak, together with the 
part of the 6 pounds wages due to him at the end 
of +7 of the year, therefore 3 /. (the ſuppoſed value 
of the Cloak ) together with 2 */. (the money 

which the ſervant received ) ſhould be equal to 
7 of a pound ( the value of part of the Cloak due 
to the ſervant at the end of ;Z of the year) toge- 
ther with 27 ; .(the wages due for the ſame fime)that 
is to ſay, *:1.(the ſum of 3 /. and 231. ) ſhould be 
equal to 22 [, (the ſum of 71. and 7 1.) but it is grey 
ter by 5, wherefore the firſt Poſition for the valu 
of the Cloak ging 3 pounds, the errour is found to. 
be 7 too mueh. 

4. I make a ſecond Suppoſitton gueſſing the value 
of the Cloak to be 2 pounds, and proceeding in 
every reſpect as with the firſt Suppoſition I find the 
errour to be 4 too little;ſo that the two Poſitionswith 
their er70:r5 will i be as you ſee : 


Jt 


—S 


a a 


+ © 
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Now in regard the erroursare frai0n5,] may take 
in their itead whole numbers in the ſame propor- 
tion, to wit, multiplying the Nameraror-of the 
firſt fraction (or firſt error) by the Denominaror of 


the ſecond, I take the Pro- Pos. © 
duct which is 6 inſtead of 3 X 3613 
the firſt errour ; , likewiſe —214|2 


multiplying the Numera- 
tor of the ſecond fraftion 
by the Demominator of the 
firſt, I take the Product 


2 
6 » 
6 


5) 12 (22 poun. 


which is 4 inſtead of the ſecond errour E, Or inlteaQ: 


of the ſaid 6 and 4 I may take 3 and 2 which are in 
the ſame proportion with 6 and 4, (or with and ;:) 
Then multiplying the Poſerzons and new errours croſs- 
wiſe,and adding the Produdts together (becauſe the 
ſigns are unlike) the fum is 12 for a Dividead, and 
the ſum of the errours 3 and-2 1s 5 for a Diviſor, {0 
the quotient will be found to be 2 ; 7. ſo much there- 
fore was the value of the Cloak, as will eaſily appear 
1f trial be. made with 2 4 /. in the ſame manner as 


* with the firſt feigned number. 


Queſt. 2. Vitruvius ( in lik, 9 cap 3.) report- 
eth that King #Hzero having given conmandmen 
for the making of a Crown of pure Gold, was in- 
formed that the Workman had detained part of 
the Gold, and mixt the reſt with as mych S:/vcr, 
as he had ſtole of Gold; The King being mucti diſ- 
pleaſed at the deceit, recommended the examine- 
tion of the buſineſs to the tamous Archimedes of 
Syraczſe, who without defacing the Crown diico- 


- vered the cheat in this manner ; viz. '£xpertence 


t:Iling him that a quantity of Go!d would poſleſs 
leſs room or ſpace than the ſame quantity of Sil- 
W-3 wer 
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ver, and conſequently that a. mixt maſs of Gold 
and Silver of 'the fame quantity wonld take up 
ſome mean ſpace between the two former, he made 
a maſs of pure Gold of the ſame weight with the 
Crown, likewiſe another maſs of S:/ver of the fame 
weight, then having put the Crown as: alfo- the 
other two Maſſes ſeverally into a veſſel filled up to 
the brim with water, he diligently reſerved the 
water flowing over into another veſſel, and from 
thoſe 3 ſeveral quantities of water ſo expell'd, he 
found out the quantity of Gold and of Sztver-in the 
Crown : But foraſmuch as Vitruvizs delivers not the 
pra&ical operation, I ſhall here ſhew the ſame 
after the manner of Cardanus, Gemma Frifins, and 
other Arithmsticians. 

Let us therefore ſuppoſe the weight of the 
Crown as alſo of the two ſeveral Maſſes to have 
been 5/. Suppoſe alſo that by putting of the 
maſs of Gold into the veſſel, 3 /. of water was ex- 
pelPd ; by putting in of the Crown, 34. and by 


putting in of the maſs of S;/zer, 4 + 1. The queſtion 
therefore 1s to know how much Gold and how much 


Silver the Crown was compoſed of. This may be 
reſolved after this manner. Suppoſe 31. of Gold to 

be in the Crown, then tiere re- 
$—3-—3—(15 mained 2 /. of Silver, now ſay 
$—4z 2—(15 by the Rule of 3, if 5/7. of 

Gold expel 37. of water, how 
much 3 /. of Gold? Anſwer 1+. Alſo if5 1. of 
Silver expel 4 +1. of water, how much 2 /: of 
Stver ? Anſwer, 1 +1. of water, add therefore the 


water of the . Silver and of the Gold together, to ' 


wit, 1 and 12, fothere will ariſe 3 3 7. of water: 
_T his ought to have been 351. ( for ſo much over- 
flowed 


f 


"”_ 


"WIY 


E YR + >" _: O- ad $i 4 G 
, 8, 
a 
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_ flowed by putting in of the Crows ;) -but it-is tao? 
much hy: -2,- wherefore -Z is to be noted with -+ for * 
the errour a the fir# Poſeriou 3 1. Again, feign gno- * 
ther quantity of Gol4to have been in the Crows, to. 
wit, 2 /. therefore there remained 3 /, of Silver; 
then ſay if 5 /. of Gold Wn 
expel 3/. of water, how 5——3——2——C(1 ; 
much-2 /. of Gold? Anſw. 5 —q4i— 3— (2; 
I +1. of water: Alſoif | 

5 1. of Silverexpel 4 1. of water, how much 3 /. of 


Silver ? Anſwer,247; then add 1 } unto 2 +,the ſum 
will be 3 +3 4. of water: this' ought to have been 
3 1, but iris too much by 433, wherefore 5 is to 


be noted with -& for the 


errour of the ſecond Poſt- Pas.  , i. 
t:0182, 1, Here becauſe 3: 
the errours are- frattions 2. + Mg 


having a common Deno- OE 
minator, I take their S , 
Numerators 7 and 13 iN- a Ka a 
ſtead of the erronrs; then 6) 25 (43/6. of Gold. 
multiplying croſs-wiſe, 
to wit, 3. by 13 the: Product is 39, alſo 2 by 7 
the Praduct is 14, which ſubtracted fram the for- 
mer Produft 39(becauſe the erroxrs are like )leaves 
25 for a Dividend ; alſo the difference between the 
errors 7 and 13 is 6 for a Diviſer ; Laſtly,dividing 
25 bys, the quotient is 45 3 ſo much Gold there- 
fore was In the Crown, and conſequently (becauſe 
the weight of the Crown was 51.) there was+ /. 
of Silver which may be proved thus : Say, if 5 /. of 
Gold, expel 3 l. of water, how much 4. 51. of Gola? 
Anſwer, -2 5 1, of water: Again, if 5 1. of Silver ex- 
Q 4 pel 
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pel 45 of water, how much $5 of Silver ? Anſwer, 
A. of water, which being added to' 2 ;; 1. the ſum 
Is 3 FL. of water, to wit, as much as ' flowed over 
when the Crows was put-into the veſlel. 
Here note, that in making a trial of this nature, 
there is no neceſlity that the maſs of Gold or of Sil- 
ver be of the ſame weight with the Crowz,or what- 
ſoever thing is to be examined, but of what notable 
part of weight you pleaſe. 
| Note alſo , that for the more” eaſie diſcovering 
of the Dividend and Diviſor by the notes of + 
and according to the fourth Rule of this 
Chapter, the following Verſe may he a help ; 
to wit, | | | 


Aadito diſſumiles, ſubtrahitoque pares. 
Or thus, 


| Woxtes being unlike , Addition make ; 
= ff ike, leſſer from greater take. 


The Reader may ſee more queſtions to exerciſe 
the Rule of Falſe in the tenth Chapter of the Ap- 
pendix , and the demonſtration thereof. in the ninth 
Chapter of the ſame. Bo: ade 6 
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CHAP XXXIL 


| The Extrattion of the Square 
| (or Quadrate) Root. 


14He ExtraCtion of the Square root is that, by 
which baving a number given, we find out 
another number, which being multiplied by it ſelf, 
produceth the number given, ; FITY 


RR” WER er IEP wy Oo 


= 


——- 


OO — 


— 


$4 = E; 
—+ WK 4k 


iN 

IF. In the Extraction - of the Square-roof, the 
number propounded is always conceived to be a 
{quare number, that is, a certain number of little 
{quares comprehended within one intire great 
{quare, and the root or number required is the fide 
of that great ſquare, as will readily appear hy this 
Diagram, where you ſee 25 little ſquares contain- 
ed within one great ſquare ; now if the faid con- 
tent 25 be given, and the ſide or root of the ſquare 
containing the ſaid 25 little ſquares is required, 
the invention of ſuch ſide or root is called the 
extraction of the ſquare root 3 which root muſt 
| be 


ER" x . "RR 
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be ſuch, that if it be ſquared, that is,multiplied by 
it felf;the Product = be equal tothe ſquare con- 
rent firſt given : $0'5 1s the ſquare root of 25, for 
5 times 5 is 25.Likewiſe this ſquare number 49 be- 
ing propounded, - his root 1s.7.. $0 

_ Square numbers are either ſingle or com- 

und. 

I. A ſingle ſquare number is that , which be- 
ng produced by the” multiplication of ane 
| oc fiogle figure by it felf, is always leſs than 

_— 100: Sos 25 isa ſingle ſquare number pro- 
duced by 5.; likewiſe 4 is a: {quare num- 
ber produced by 2. | 

Y. All the ſingle ſquare numbers together with 
* their reſpeftive roats are . expreſſed .in the Table 
following. + = | 


— ] 


Squares, 1 | 4 | 9 [16]25139/49[84/81_ | 
Roots, (1 [213] $[617 G9 


Here in the uppermoſt rank of the Table are 
placed in the ſingle ſquare numbers of every particu- 
lar figure, and in the other their reſpeQive roots; 
and therefore if it were ' demanded, What is the 
fquare root of 36, the anſwer will be 6. So the 
{quare root of 16 is 4,the ſquare root of 9 is 3,&c. 
And contrarily the ſquare of the root 6 is 36 : Alſo 
the ſquare of 3 is 9. wg 

YI. When a ſquare number is given, that exceeds 
not 1co, and yet is none of the ſquare numbers 
mentioned in the Table, for his root you are to 
take the root of the ſquare number that being leſs, 
yet comes neareſt unto it : So 45 being given, the * 
root that belongs unto it is 6, and 10 being given, 
his correſpondent root is 3. | 


FI. A 
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VII. A compound ſquare number, is that, which - 
being: produced by a number ( that 
confilts of more places than one) mul- - ; componny 
tiplied by it ſelf, is never leſs than 7." a . 
100 : $S01024 is a compound fquare | 
number produced by the multiplication of 32 mul- - 
tiplicd by it ſelf. 

YI1l. To prepare any ſquare number given - for 
extraction, put a point over the firlt place thereof 
on theright hand (being the place of Units;) then 
proceeding towards the left hand, paſs over the ſe- 
cond place, and put another point -over the third 
place ; alſo paſling over the fourth place put ano- 
ther point over the fifth, and ſo forward in fuch 
manner that between every two paints which are 
next one to the other, one place will be intermit- 
ted: So if the ſquare root of 1024 be re- 
quired , the firſt point is to be placed o- . . 
ver 4, and the ſecond over o as you fee, 1024. 
and ſo many points as are in that menner 
placed, of ſo many fizufes the root demanded will 
confilt. | | 

IX. Having thus prepared your number, you 
may ſee ir Ciſtributed by the points into ſeveral 
ſquares : So inthe laſt Example, - 10 is the firſt 
ſquare and 24 the ſecond, likewiſe if this 
number 14.4 were propounded for extraction, 
after points are duly placed according to the 144 
laſt Rule, you will ſee 1 to be the firlt ſquare | 
and 44 the ſecond. | 

X. Having drawn a crooked line on the right 
* | hand of the number propounded for extraction 
( after the ſame manner as is uſually done in Dt- 
viſion to denote the place of the quotient, )find the 

| | root 


/ 


: , 
E : 
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root 'of the firſt ſquare, and place it in the qua- 
tient : ſo I find, by -the Sixth Rule 
- .- aforegoing, 3 to be the correſpondent 
1024 (3 root of 10; wherefore I write 3 in 
the quotient, and then the Work will 

ſtand as you ſee. - | | 
XI. Subſcribe the ſquare of the figure 
Placed in the quotient under the firſt 
Io24 (3 ſquare of the number given, as you ſee 

9 in the Margent. 
X11. Having drawn a line under the ſquare (of 
the figure placed in the quotient, ſubſcribed as 
aforeſaid, ſubtract the ſame out of the 
6776 firſt ſquare of the number propounded , 
1024 (3 and place the remainder orderly under- 
£ neath the line ; ſo the ſquare of 3 which 
. — 1s 9 being ſubtrafted from 10, the re- 
1 mainder 1s 1, and the Work will ſtand 
as you ſee in the Margent. 

X111. To the faid remainder bring down the 
next ſquare of the number propounded, that is 
Wo write down the figures or cyphers ſtand- 
1024 (3 ing in the two following places of the 


9 number propounded on the right hand 
| of the ſaid remainder , ſo the ſquare 
124. 2.4 being placed next to the remainder 


I, there will be found this number 124 
which may be called the Reſulverd. 


= XIV. Double the root being the 
1024 (3 number placed in the quotient , and 
9 - place the ſaid double on the left hand 


| —- of the Reſolvend, like a Diviſor : ſo 

6)12 the double of 3 is 6, which being 
+ : 

placed before © -*>%ked lige on the 

left 
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left hand of the Reſolvend 124,the work will ſtand 
as you ſee. 

XV. Let the whole Reſolvend, except the firſt 
place thereof on the right hand (being the place of 
units) be always eſteemed as a Dividend, then de- 
manding how often the Diviſor before found, is 
contained in the ſaid Dividend; and obſerving i in 
that behalf the Rules before caught i in Diviſion , 
write the anſwer in the quotient , 
and alſo on the right hand of the 
Diviſor, to wit, between the Di- Fe 
viſor and the crooked line: ſo if 1024 ( 32 
you ask how often the Diviſor 6 9 
is fonnd in the Dividend I2, the ——— 
anſwer is 2, wherefore I write 2 62) 124. 
in the quotient, and alſo after the 
Diviſor 6, as you fee in the Margent. 

X/V7. Multiply all the number which ſtandeth 
on the left hand of the Reſolvend, (to wit, before 
the crooked line) by the figure laſt placed i in the 
quotient, and write the Product orderly under- 
_ nezth the Reſolvend (to wit, u- 
nits under units, tens under tens, 

&c.) then having drawn a line un- —_ 

der the ſaid Product, ſubtract it 1024 (32 
from the Reſolvend, and ſubſcribe 9 

the remainder under the line: ſo 62 
being multiplied by 2, the Product 62) 124 


K* 


Is 124, which if 1 ſubtract out of I24. 
the Reſolvend 124, the remainder -———-———— 
is 0; and thus the whole Work. ©. oO 


being finiſhed, the ſquare root of 1024 (the number 
 Propounded) 1 is found to be 32, 


N ore, 


So » 


b- 
L 
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Noter. When the Product before-mentioned ex- 
ceeds the Refofvend placed ahove it; the werk is er- 
roneous, andthen you are to=xxeforar it by placing 
_ a leſſer figure in the quotient, | 

Note 2. For every one of the particular ſquares 
(diftinguiſhed by the points) except the firlt 02 the. 
left hand, a Reſolver is to be ſet apart,by bringing 
down to the remainder the congruent particular 
{quare, as ls directed in the 13 Ryle ; and as often 
as a Reſolvend is ſetapart, ſo often a new diviſor is 
to be found by doubling or multiplying by 2 all the - 
root in the quotient (conſiſting of what number of 
places ſoever.) ; 

Nyte 3. The Work of the 10,11,and 12 Rules for 
finding of the firſt figure in the roor, is but once 
uſed in the extraction of the root of a number con- 
fiſting of what number of places ſoever ; but -the 
Work of 'the 13,14,15,and 16 Rules is to be repea- 
ted for the finding of every place in the root,except 


the farlt. | 

The praftice of tneſe 3 Notes will be ſeen in the 
following Examples. 

Example 1. Let it be required to extract the 
{quare root of 43623. 

Having diſtributed the number propounded in- 

to ſeveral ſquares by points, as is dt- 

5 PR refted in the eighth Rule of this 
43623 (2 Chapter, I demand the ſquare root of 


4 4 the firſt ſquare,which 1Hfind by the 5 
——-—- rule of this Chapter to be 2 ; where- 
© tore placing 2 in the quotient, and 


the ſquare thereof, which 1s 4, under 
the firſt ſquare 4, I-draw a line, and ſubtra@ing 4 
from 4 the remainder is 0, which I ſubſcribe un- 
derneath 


/ 
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derneath the line. This-4s always the firſt Work, 
which Ts -no more repeated in the whole Extrafti- 
on ( as was intimated : in the third Nore afores 
going. ) 7 TE: 

Then bringing down the next ſquare, which is 
36, and placing it next after the remainder o, the 
Reſolvend is 36 z and doubling the root 2 in the 
quotient, the Product is 4 for a D:w:/or (by the 13 
and 14 Rules)and the Divizzend will be 3(by the 15 
Rule ;) wherefore I demand how Wo. 
often the Divi/or 4 is contained 


in the dividend 3, and not find- 43623(2 
ing it .once contained in it, I RE | 
< place © in the quotient, and al- —— — 


| {o next after the Diviſor 43 and 40)036 
becauſe: the Product of 40 mul- h 
tiplied by o ( the laſt CharaCter 
in the quotient) is 0, the reſolvend 36, from which 
the ſaid Product ought to be deducted, remains the 
ſame without alteration ; therefore I bring down 
s 23 the next ſquare,and place it after the remainder 
* 36, ſowill 3623 bea new reſolverd; then doubling 
the whole root in the quotient, which is 20, the 
diviſor will be 40 ( according to . 
the ſecond Notre before mention- 


ed,) and the aividend will be 362 4362 3 
(to wit, all the--rcſolvend ex- . 
cept the firſt place on the right 4 


hand by Rule 15. ) wherefore] ©—— 

demand how often the diviſor 49) 93623 

40 is contained in the 4jvidend 362,0r how often 4 

in 36,and though it be 9 times in it, yet{according to 

the firſt Notre atoregoing)l can take but 8, (for if 1 

ſhonld take 9, and proceed according to the 1 5 
| S an 
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and 16 Rules, a numberwould arife greater than 
the reſolvend;from which ſuch number arifing ought 
to:-be ſubtraftedz) wherefore- write 8 1n the quo- 
tient, and alſo after the diviſor 40 ; this done, I 
. multiply 408 (the number on the 

+. +,  _ left hand of the reſolvend) by 
43623 (209 8 the figure laſt placed in the 


4 quotient , and the Product, to 

. —-—wit,. 3264 I ſubſcribe under, 
403)03623 and ſubtrat from the reſolvend 
3264 3623, ſothere will remain 359 
_— thus the work being finiſhed I 


+. +359 find 208 to be the number of 
unites contained in the root ſought ; and becauſe 
after the extraction is ended there happens to 
be a remainder, to wit, 359, I conclude; that the 
root ſought is' greater than the ſaid 208, but leſs 
than 209, yet how much it is greater than 208,no 
Rules of Art hitherto known will exactly diſcover; 
alchough we may proceed infinitely near, as in the 
next Rule will be manifeſt. 

XVTI. To - find the fractional part of the root 
very near , a competent number of pairs of cy- 
phers, to wit, 00,0000, 020000,0r 00000000, &C. 
are to he annexed tothe number firſt propounded, 
then eſteeming the number propounded with the 
cyphers annexed to be bur. one-entire number.,the 
extraction is to be made according to the prece- 
dent Rules, and look how many points were placed 
over the number firſt given, ſo many places of In- 
tegers will be in the root, the reſt of the root to- 
wards the right hand will be the Numerator of a . 
decimal fraction, which Numerator conſifteth 
of fo many places as there were points over : the 
Cyphers 


_ 0 RO. 


\ 
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cyphers annexed : So if4 3623 were given as be- 
fore, to find the root thereof (according to this 
rule) annex cyphers in this mannet,and then if you 
Extract it according to the Rules atoregoing, you 


C. 0 @&,: 6203 


4362 3.000000 (208 .$61, &c, 


will find the root atiſing in the quiotient to be 208 
.861, that is 208 5355 5 and becauſe after the extra- 
&ion.is finifht there happens to be a remainder, I 
conclude that 208 5357 18 leſs than the true or exact 
root, but 208 +55; is greater than it; ſo that by an- 
nexing three pairs of cyphers to the number pto- 
pounded, - you will not miſs 5x3 part of an unit of 
the true 700t 3 alſo by annexing 4 pairs of-cyphers; 
you will not miſs 4455 part of an unit, and in that 
order you may proceed infinitely near, when you 
cannot. obtain the true root. The whole operation 
of the ſaid Example here followeth. hs 


s © #@®  ©® 


43623.000000 ( 208.86 1; &c; 
408) 03623 | 
3264 
4.163') 35900 
DOE - . Mx: 
41766) 255600 
2 59596 
\ 417721 ) $00400 
PI 417721 


% 82679 4 
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Again if 10 were propounded to be extracted , 
you mult prepare it thus, 


10.00000000000000 ( 


And then the root thereof __re22576 & 
being extratted will be—— 3TTe@#3043: OC. 
Which(according to the third? _ 
Rule of the'22 Chapter. ) may 2. 1622776, QC. 
be written thus I 

See here part of the Work} in the extraCtion of 
the Roor of 10, which may give you! a light and.un- 
anne, of the reſt. 


01; 
2 18.00000006000000 (3- 16227, &C. 


coat heb GE i & 


rs 5 
GI . 
626 ) 3900 
3756 | 
6322 ) 14400 
12644 
63242 ) 175600 | 
T— 
632447 ) 491 1600 
4427129 
45447! 
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XV111. The extraQtion-of the ſquare The Proof. 
root is proved by multiplying. the es 
root by it ſelf , for that done, the ProduCt (in 
ſach caſe when there is no remainder after the ex- 
traCtionis finiſhed) will be equal to the number 
whoſe ſquare root was enquired; fo in the firſt Ex- 
ample 'of this Chapter, the root 32 being multi- 
plied by it ſelf produceth 1024 the number pro- 
pounded : But when after the extraction is fini- 
ſhed there happeneth to be a remainder, and that 
theroot is found as near as you pleaſe, ina mixt 
number of Integers and Decimal parts (by an- 
nexing cyphers as in the 17 Rule) then ſuch mixt 
numher being multiplied by it ſelf muſt produce 
a mixt number leſs than the number firſt propound- 
ed for extraCtion, yet ſo near unto it, that if the 
figure ſtanding in the laſt place of the Numeratos 
of the Decimal fraction in the root.be made greater 
by 1, and then the mixt number ſo increaſed be 
multiplied by it ſelf, the Product muſt be greater 
than the number firſt propounded : So in the Ex- 
ample of the 17 Rule, if 208 .861 be mnltiplied by 
it ſeff, it produceth 4.3622 .917, &c. which is leſs 
than the propounded number 43623, but if 
208 .862 be multiplied by it ſelf, the Produtt will 
be 43623 .335, Kc. which 1s greater than 43623: 
 XIX. The ſquare root of a Fra- d 
Ction is found in this manner,vzz. 
extract the root of the Numerator 
( by the precedent Rules of this Pkg 
Chapter) which root ſhall be a new Numerator: 
Alſo the root of the Denominator is to be taken 
for a new Denominator: So the new Fraction ſtaff 
be the" fquare root of the Frattion firſt proyenngy 
od + FOES | 


To extra# the 
ſquare root of 
Fradion. 
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Of 5 is 2. 


Book }. 


ed - Thus the ſquare roor of +2 is 4,viz.the root of 9 
, Is 3 for a new zxmerator,alſo the root of 16 is 4 for 
a new denominator, In like manner the ſquare root 


The Extraflion of | 


But here note diligently,that if the Fra- 
&ion whoſe ſquare r00t Is required be not in its leaſt 
terms, it mult firſt of all be reduced by the 4th Rule 
of the 17th Chapter before any extraction be made ; 
for oftentimes it happens that the Fra#ior firſt gi- 
ven hath not a perfedt 73g, but when ſuch Fra#1oz 
is reduced into its leaſkterms, the root thereof may 
be extraCted : So in this Fraftion 75, each term is 
Incommenſurable to its ſquare root,viz.. neither 8 nor 
IS hath a ſquare root expreſiible by any true or. ra- 
tional number ; but the ſaid ,x being reduced to its 
leaſt terms 5, the oor of this may be extracted, for 
the root of 4 is 2 for a new Numerator ; alſo the root 
of 9 is 3 for a new Denominator ; ſo that 3 is found 


to be the ſquare root of 3, equivalent unto +x. 


XX. When either the Numerator or Denomina- 
tor of a Fraction hath not a perfect ſquare root,ſuch 
root is uſually expreſt by prefixing this Character, 
v or v q. before the Fraction given : So the ſquare 
root of 32 is ſignified thus,v 23, or thus v9.2, be- 
cauſe the root of 53 cangot be expreſt by any true or 
rational number whatſoever, yet it may be found 


very near, as in the next Rule. 


AXT. The ſquare root of a Fraftion 


76 exwa#t the - which is incommenſurable to its roor, 


7 brag may be found near, in this manner, 
bt bowl viz.reduce the fraCtion propoſed into 


to its ſquare a decimal by the third Rule of the 
7 23 Chapter :- The more places are in 
: the decimal, the nearer will the root 


be found, but the decimal muſt conſiſt of an even 
, number 
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number of places , viz. either of two, four, ſix, 
eight or ten, &c. places ; then extra& the /quzre 
root of that decimal, as if it were a whole number, 
according to the Rules, aforegoing , which roo: 
found ſhall be a decimal expreſſing near the ſquare 
700: of the fraction propoſed. * | 
So if the ſquare roor of 3% be required near, re- 
duce the ſaid 2 into a decimal (by the 3d Rule of 


the 23d Chapter) which will be found .81250000, , 


&Cc. Then extracting the ſquare roor thereof as if it 
were a whole number, it will be found .9g013 ve- 
ry near. os 

XXII. The ſquare root of a mixt To extra? the 
number commenſurable to its 7007 -_ et, gt 4 L 4 
is'found in the ſame manner as in j,, * 
the 19th Rule of this Chapter, the 
mixt number being firſt reduced into an imprope 
fraftion by the 1oth Rule of the 17th Chapter. 

So the /quare root of 34 35 will be found 5 © viz. 
34 53 being reduced into the improper Fraction 
2:22, the /quare root of the Numerator 2209 will 
be 47 fora new Numerator; alſo the ſquare root of 
the Denominator 64. is 8, for a new Denominator; 10 
is found *z, which (by the 13th Rule of the 17th 


Chapter) is 54 the ſquare root ſought. And here the 
ſame caution is to be obſerved as in the 19th Rule of 


this Chapter ; viz. The fraCtional part of the mixt 
number, or the improper fraction equivalent unto 
the mixt number, mult be in the leaſt terms before 
any extra&tion be made. 


R 3 XXI1.. 
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To find the ſquare, XX1IT. When the mixt number 
tre Serend EA given is incommenſurable to its 
commenſurable rs q#are root, prefixing this Character 
its root; © © before it,viz. v ory q.So the ſquare 
root, of 7 5 will be thus expreſled ; 
v 72 2 or v/ q.75 : But if you deſire to find the ſquare 
root near of a mixt number incommenſurable tO its 
root, reduce the fraCtional part ofthe mixt number 
into a Decimal of an even number of places, as in 
the 21 Rule of this Chapter, and annex the Deci- 
mal ſo found unto the whole part of the mixt 
number-; then eſteeming the ſaid whole number 
and Decimal as one entire number, extract the 
Jquare root thereof acccording to the aforegoing 
Rules of this Chapter, and from the root found, 
cut off always to the right hand, ſo many places as 
there are points over the Decimal annexed , 
which number fo cut .off ſhall be a Decimal , 
ſhewing the fractional part of the root , and 
that on theleft hand ſhall be the whole part "of the 
root ; ſo the /quare root of 7 4 will be found 2 : 


7688 VEry near. 


I 


CHAP. XXXIIL 
The Ex! ract ion of the Cube Root. 


iT HE ExtraCtion of the Cube Root is that, 
by which having a number given, we find 
another number, which being firſt multiplied by 
' jt elf, - and then by the Produtt , produceth the | 
number glven. | 


IL. 
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IL. In the ExtraCQtion of the Cube root, 
the number propounded is always con- 
ceived to' be a Cube number, that 1s 
a certain number of-little Cubes, comprehended 
within one entire great Cube, and the root'or num- 
ber required is the ſide of that great Cube : 
what a Cube is may be well expreſs'd by a Die, 
which indeed is a little Cabe it ſelf ; wherefore 
if you place four Dice in a ſquare form, that. is 
laying two and two in a rank, you ſhall have a 
ſquare containing four Dice, upon which if. you 
yet erect ſuch another ſquare of Dice, you ſhall 
havea great entire Cube comprehending two times 
4, that is 8 Dice or little Cubes; and here 8 is the . 
Cube number given, and two.1s the root, or num- 
ber required : In like manner if you rank 25 Dice 
in a ſquare form, viz. laying 5 ina rank,you have 
a ſquare containing 25 Dice, now upon this ſquare 
of Dice if you erect four other ſuch ſquares one np- 
on another, you ſhall havea great entire Cube com- 


A Cubical 
number: 


prehending 5 times 25, this is 125 little Cubes,and -.. - 


in this caſe 125 is the Cube number propounded 
and 5 the root or number required. 
111. A Cube number is either- ſingle. or com- 
pound. . OW 
IV. A ſingle Cube number is that, 
which being produced by the multi- 7, 
plication of one ſingle figure firſt by egy 
It ſelf, and then by the produ&t, is always lefs than 


A ſmele Cube” © 


1000. So 125 isa ſingle Cube number.produced 7, 2 


by 5 multiplied firſt þy it ſelf, and then by.25- 
the produdct ; for 5 times 5 is 25, and 5. times 25 
IS 125. bo 9ST" 7 eh 


Y. All the ſingle Cube numbers,and ſquare num- - . 
| R 4 _  +hers' "> 
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bers, together with their reſpeCtive roots, are ex- 
preſſed in the Table following. PEE, 

Cnbes, \ 1[8T27]64[125 [216 | 343 | 512]_729 
Squares] 4] 9116] 251 36] 49[' 6a] B 
. Roots. 1].21. 3] at $7. < we 0-9 


— 


Here in the uppermoſt rank of the Table are 
placed the fingle Cube numbers of the particular fi- 
gures 1,243,4,5,6,7,8,9. in the next the ſquares of 
thoſe figures, and in the loweſt rank the figures 
themſelves being the reſpeCtive roots of the Cubes 
and ſquares in the uppermoſt ranks ; and therefore 

the Cuberoot of 125 being demanded, the anſwer is | 
$5, and the Cabe root of 216 being required, the 
Table will give you fix, and ſo of the reſt. | 
- YT. When a Cube number is given, that exceeds 
-not 1000, and yet'is none of the Cube numbers 
mentioned-in the Table, for his root you are to 
take the root ofthe Cube number that being leſs 
yet comes neareſt unto it : ſo 157 being given, the » || » 
root that belongs unto its 5. . . 
'-* - * + VTI, A compound Cube number 1s 
+ Boas, rpay that, which +. produced by a num- 
- ., .,- ._._ ber (that conſiſts of more places 
than one) firſt multiplied by it ſelf, and then by 
the Product is- never leſs than 1000. So 157464 1s 
a compound Cube 'number, being produced * by 54 
multiplied firſt by it ſelf, and then by 2916 the 
Product, for 54 times'54 Is 2916, and then 54 
times 2p16 ts 157464, the compound Cube numbix |. 


propounded. 
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VII. To prepare a Cube number for extraCtion, 
put a point over the firſt place thereof towards 
the right hand (to wit the place of units;) then 
paſſing over the ſecond and third places, put ano- 
ther point over the fourth, and pafling over the 
fifth and ſixth put another point over the ſeventh, 
and in that order ( to wit two-places being inter- 
mitted between every two adjacent points) place 
as many points as the number will permit : So 
157464 being given, you are to place . 
the points as in the Margent, and fo . . 
many points as are in that manner pla- 157464. 
ced, of ſo many figures the 700: demand- ES 
ed will conſiſt. 
IX. Having thus prepared your number,you may 
| ſee it diſtributed by the points into ſeve- 
ral Cubes : ſo in the ſame example 157 = 
is the firſt Cube, and 464 the ſecond. In 157464 
like manner if tnis number 7464 were 
propounded for extraCtion, after points . . 
are duly placed as before, you will ſee 7 to 57464. 
be the fir/# Cube, and 464 the ſecond. 
* X. Having drawn a crooked line on the right 
hand of the numher propounded to ſignifie a quo- 
tient, find the Cube root of the firſt 
Cube and place it in the quotient : So ©» 
I finding (by the ſixth Rule of this 157464 (5 
Chapter) 5 to be the correſpondent 
root of 157, I write 5 in the quotient,and then the 
work w1ll ſtand as you ſee in the Margent. 
XI. Subſcribe the Cube ofthe root pI 
- Placed in the quotient, under the firſt 157464 (5. 
Cube ofthe number given : So 125 125 
being the Cube of 5 the root (by the 


fifth. 
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fifth Rule of this Chapter) I write it under 1557 the 
firſt Cube of the number given, as you ſee in the 
example. 

X11. Draw a line under the Cube ſubſcribed as 
aforeſaid (to wit, the Cube of the root placed in 
the quotient) and ſubtract this Cube from the firſt 


: #5 Js Cube of the number propounded , 
x157464(5 placing the remainder orderly un- 
x25 derneath the line : So 125 the Cube 
ak -—— of 5 being ſubtracted from 157, the 

32 remainder is 32, and the Work will 


ſtand as you ſee. 

X1I11. To the ſaid remainder bring down the next 
Cube of the number propounded ( to wit, the fi- 
1-5 gnres or cyphers that ſtand in 
157464 (5 the 3 next places )- placing the 
q 125 ſaid Cnbe next after, to wit, on 
8 —-- the right hand of the remainder, 
| 32464 reſol. ſo the next Cube 464. being placed 
" ng after the remainder 32, there 
will be found this number 32464, which may be 

called the Reſolvend. 0 . 
XIF. Having drawn a line underneath the Reſo/- 
vend, ſquare the root in the quotient, that 1s, mul- 
tiply it by it ſelf, and ſubſcribe the triple of the 
LR ſaid ſquare or Product under the 
157464 (5 reſolvend in ſuch manner, that the 
125 firſt place (to wit, the place of u- 
———-—— Nits) of the ſaid triple ſquare 
32464 reſol, may ſtand direftly under the 
—- third place ( or place of hundreds) 

75 in the reſolvend : So the ſquare, ÞÞ . 
of the root 5 is 25, the triple 


whereof is 75, which I ſubſcribe under the _ 
ven 
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vend in ſuch manner, that the figure 5 which is in 
the firſt place (to wit, the place of units) in the 
triple Product 95, may ſtand under 4 which is 
ſeated in the third place of the reſolvend, as you 


ſee in the Margent. 


XY. Triple the root or number in the quotient, 
and ſubſcribe this triple number in ſuch man- 
ner that the firſt place thereof (to wit, the place 
of units) may ſtand directly under the ſecond 


place (to wit the place of tens) 
in the Reſolvend : ſo the triple 
of the root 5 1is.,15, which I 
ſubſcribe in ſuch manner, that 
the figure 5 whichis in the firſt 
Placeſto wit the place of units) 
in the ſaid triple number,doth 
ſtand direaly under 6,which is 
ſeated in the ſecond place of 
the reſolvend, and the Work 
will ſtand as in the Margent. 


I57464 ( 5 
125 


TB 


32.464. Reſolv, 
75 | 
IS 


XV1. Thetriple ſquare of the root , and the 


triple of the root being placed 
One under the other, as 1s di- 
rected in the 14. and 15 Rules 
aforegoing, draw a line un- 
derneath, and add them -toge- 
ther in ſuch order as they are 
ſeated, and let the ſum be 
elteemed as a diviſor : So the 
triple ſquare 75,and the triple 
number 15, being added to- 
gether as. they are ranked in 
the Work, the ſum will bey65 
for a Diviſor. 


157464 ( 5 
125 


32464 Reſolv. 
T5 
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765 Diviſor. 
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The Extrattion of 


X/11. Let the whole Reſolvend , except ' the 
firſt place thereof towards. the right hand (to wit, 
the place of units) 


32464 Reſolv., 


Book I. 


be eſteemed as.a Dividend, then 
demanding how often the firſt 
figure (towards the left hand) 
of the Diviſor is contained in 


| 325 | the correſpondent part of the 
| — — dividend, and obſerving in that 
| 32464 Reſolv. behalf the Rules before taught 
f = — in Diviſion, write the anſwer 
| 75 in the quotient : So if I ask how 
| Is often 7 (the firſt figure of the 
It 00 ER Diviſor towafds the left hand) 
it 765 Diviſor. is contained in 32 (the corre- 
1128 ———— ſpondent part of the Dividend 
Il} placed above) the anſwer will 
| | be 43 wherefore L write 4 1n the quotient,as you ſee 
lf | in the Example. | 
FM. AFV11T. Having .-drawn another line under 
bt. - - the Work, multiply the triple 
Fit © {quare before ſubſcribed (as is 
it 157464 (54 directed inthe 14th Rule)by the 
125 figure laſt placed in the quoti- 
- ent, and ſubſcribe this Product 


under the faid triple ſquare 
(to wit, units under units, tens 
under tens, &c.) So 75 bein 
multiplied by 4, the Produi 
is 300 which I ſubſcribe under 
75 (the triple ſquare) and the , 
work will ſtand as you ſee in the 
Margent. 

XTX. Multiply 


- 
ns 
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XIX. Multiply the figure laſt placed in the quo- . 
tient firſt by it ſelf, and then the Product "OY the 


triple number before ſubſcri- 
bed (as is direfted - in the 15th 


Rule of this Chapter;)this done, I 57464 < 54 
ſabſcribe the laſt Product under Tg 
the ſaid triple number ( to — 
wit, units under units, tens 32464 Reſolvend. 
under tens, &c. ) ſo 4 being <EY 
ſquared or multiplied by it om / 
ſelf, the ProduCt is 16, which be- I5 
ing multiplied by the: triple CE 
number 15, the Product is 240, 765 Divifor. 

_ this therefore I ſubſcribe under ———— 
the aforeſaid triple number 15, 300 
and the Work will ſtand as 240 


you ſee. 


XX. Subſcribe the Cube of the figure laſt on 


in the quotient, under the re- 
ſolvend, in ſuch manner that 


the firſt place of this Cube 

(to wit, the place of units,) 125. 

may ſtand under the place «= nm 
of units in the reſolvend : 2246 4Refoivind. 
So 64 being the Cube of 4, — 
I write it under the reſol- +55: 

vend "32464, in ſuch manner I5 

"That the figure 4, which is 


inthe place of units in the Cybe 


64, may ſtand under the figure 
4 which is ſeated 1n the place 
_ of units of the reſolvend : Ob- 
fervethe Work in the Margent. 


107464 (54. 


ds 426 i 
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XXT. Drawing yet another line under the 
Bon work, add the three laſt 

157464 ( 54 numbers together in the 

125 \ ſame order as they are 

— ——  ſeated,-and ſubtract the ſam 

32464 Reſolvend, 'of them from the reſolvend, 

mmm nn -—— placing the remainder order- 


75 ly underneath : So the fum 
5 of the three laſt numbers, 
——— as they are ranked in the 
765 Diwviſor. Work, is 32464, which if 
t —— - you ſubtratt. out of the re-_ 
300 ſolvend: 32464, the remain- 
- 240 = der is .0. Thus the whole 
64. >= __. Work being finiſhed, the 
——— Cube root of 157464 (the 
32464. number propounded) is found - | 
——————  — tobe 54 
O 


Note 1. When the ſum of the three laſt number 
before mentioned is greater than the reſolvend,the 
Work is erroneous, and then you are to reform it» 
by placing a leſſer. figure inthe quotient. 

Note 2. For every one of the particular Cubes 
(diſtinguiſhed by the points) except the firſt Cube 
on the left hand, a reſolyend is to be ſet apart, by 
bringing -down to the remainder the next Cube 
. (as is directed in the 13 Rule.) And as often as a 
reſolvend- is ſet apart, ſo often 1s a new Diviſor 
to be found, by adding the 7r:ple of all the roor in 
the quotient (conſiſting of what, number of places 
ſoever) to. the triple of the ſquare of ſuch roor.atter, 
they are orderly placed according to the 14 and 15 


Rules, or 


Chap. XXXIII. the Cube Root. 279 
Note 3. The Work of the 10, 11, and 12. Rules 
for finding of the firſt figure in the root is but once 
uſed,in the extraction of the root of any number 
whatſoever, but the Work of all the following 
Rules is to be uſed for the finding of every place in 
the 7007, except the firſt. 
The practice of theſe 3 Notes will be ſeenin the 
following Examples. 
Example 2, Let itbe required to extract the Cabe 

root of 8302348. 

Having diſtributed the number given into ſe- 
veral Cubes by points, as is directed in the eighth 
Rule of this Chapter, I. demand the Cube root of 3 
( the firſt Cxbe on the left hand) which I find by 
the fifth Rule of this Chapter | 
to be 2, wherefore placing 2 . . . 
in the quotient , and 8 the 8302345 (2 
Cube thereof under 8 the firſt 8 
Cube, I draw a line, and 
ſubtracting 8 out of 8 the © 
remainder is o, . which I ſub- Cen 

* ſcribe under the line, This is always the firſt 
Work, and is no more repeated in the whole.ex- 
tration (as was intimated in the 3 ' Note aforego- 
ing ;) then bringing down the next Cube (to wit, 
the figures ſtanding in the three: following places 
of the number propounded.) which is 302, ' I 
place it after the remainder o, ſo is 302 the' reſol- 
vena'; this done, having drawn a line underneath 
the reſolvend, Iſeek for the triple of the ſquare 
of the root , viz. the root in - the quotient Is 2, 

- Which multiplied by . it ſelf produceth the ſquare 
4, the triple whereof is 12, this I ſubſcribe .un- 
der the reſolvend, in ſuch manner that the figure 2 

in 
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xtrattion of © 
in the units place of this triple ſquare .12, . may 
Rand directly under the figure 3, which: is ſeated 

| - inthe third place of the r7- 
- +. « :,. - -»*  ſolvend, (to wit, the place 
$302348 C2 of hundreds) according to 
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EK 3 en ws 
2. v2. * 33. © Bs 
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Again, I; triple the root- 2, 


| ' 0302 Reſotvend. which produceth 6, and ſub- | 
— {cribe ths triple 6 un- 
'TZ der the ſecond place (or place | 


_—_.::--- of tens) in the reſolvend, to 
CT -—- | Wit, under © ( according. to 
... 126 Diviſor. the 15th Rule of this Chap- 

— fr; then drawing a line un- 
.der the Work, and adding to- 


_— 


gether the ſaid two numbers laſt ſubſcribed,as they 
are ranked, the ſum of them is 126 for a diviſor | 
(according to'the 16th Rule aforegoing.) 


That done, eſteeming 30, 'to wit, all the pla- ; 


ces. except the firſt or place of-.units in the reſof- 


vend, as a Dividend, 1- demand how often the dj-" 
©jfor 126 is-contained ir 3o, and not finding it. 
-once contained therein, I write © in. the quorzent; + 


and now-becauſe- the ſum of' the three numbers 
vhich ought to have been produced (according to - 


the-18, 19, and -20 Rules .of this Chapter) by. the 


multiplication” of o, (which was laſt placed in the 
quotient) amounts to. ©; the 7refolvend 302. out 


of which the faid ſum ſhould have been ſubtracted, 


remains the: fame : without alteration, . wherefore 
having drawn a line under the Work, I. write 


down anew: the' old ,re/olvend 302, and bringing” 
'down the- next Cube 348, I annex it to the faid 


307 
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the 14th. Rule. aforegoing ; 


Py 


302348; 


Then {quaring the root 20 ( that i is, multiply- | 
_ ingof it by it ſelf) the Produdt is 400, which I 


triple or multiply by 
S; Find ſubſcribe the 
Produtt 1200 undet- 
neath the new reſol- 
vend. in ſuch manner, 


that the place of units 
in this triple quadrate 


1200 may ſtand under 
the place of handreds, 
or third place of- the 
reſolvend 302348, to 
wit, under 3 (accord- 
ing to the\, 14th Rule.) 
Again, I ſubſcribe the 


triple 'of the root 20, 


which is 60, 1n ſuch 
manner that the place 


of units in this triple 
Toot 60 may ſtand un- 


der the place of tens 
or ſecond place of the 


reſolvend; to wit, un- 


der 4, then adding tO- 
gether the - two num- 

$ laſt ſubſcribed, to 
wit 1200 and -60, in 
uch order as the» are 


- ranked in- the Work, 


Diviſor. 
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302 z ſo there will be a new reſolvend, to wit, 


- 
- 


$302 348 C 2Z02Z 


Gs P 


0302 OZ Reſuoend 


302348 Reſolvend 


"So ; 


1200 
60 


"SE: 


12060 Dzviſor 


bo 


2400 
2.40 
| os 
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"242408 Ablatitinm | 


5 9949 


the ſum is 12660 for 4 


Again; 


28 © The Extraftion of . PookT. 
Again, eſteeming the whole refolvend, except 
the firſt place (or place of units) as a dividend, 
to wit, 30234, 1 demand how often 1 ( the 
firſt figure -of the diviſor towards the left hand.) 
is contained in 3 the correſpondent part: of 
the Dividend; .and though it be three times 
contained 1n it,. yet (according to the firſt Aore 
at the end of the 21 Ale of this Chapter) I dare 
take but 2,- for if 1 ſhould take 3, and proceed ac- 
cording to the 18, 19, 20, atid 21 Rules of this 
Chapter, a number would arife- greater than the 
| reſolvend (from which ſuch number ariſing ought 
to be ſubtraCcted,) wherefore I write 2 in the ' qu0- 
7367. 
- Then multiplying the triple fquare 1200 before 
ſubſcribed, by- 2 (the figure laſt placed in the 
quotient.) the Product is 2400, which 1 ſabſcribe 
under the fatd 1200 (to wit, units under units, 
and tens under tens, &c.) Alſo multiplying the 
triple root 6e before ſubſcribed, by 4 (the qua- 
drate of 2 the figure laft placed in the quotient) | 
the Product is 240, which I ſubſcribe under the" | * 
faid tripte-root 60 ; laſt of all I ſubſcribe 8 the 
Cube of the ſaid new roor 2, under the place of 
units or firſt place of the re/olvend, to wit, 
under 8, and having added together thoſe three 
numbers laſt ftbfertbed, to wit 2400, 240and 8 
as they ſtand in ranks in the Work, the fum of 
them #8242408, which being ſabducted from the 
reſolvend 302348, there will remain 599gq0.W here- 
fore the Work being finiſhed, I find 202 to be 
the number of unittes comained in the Cube | - 
rToor of 8302348 the number propounded : And 


becauſe after the extraction is ended there happens 
to 
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Chap. XOQXIMTI. the Cube Root, 85 
to be a remainder, to wit 59940, I conclude that 
the Cube roor ſought is greater than the ſaid 202,buk, 
leſs than 203 ; yet how much it is greater than 
202, no Rules of Art hitherto known will exaftly 
Uiſcover, although we tnay proceed infinitely near; 
8s by the next Rule will be manifeſt, _ : 

XF11. To find the frattional part of the root 
very near, ternaries of Cyphers, towit, 000, 
©900QQO, OT 000000000, &c. are to. be annexed to 
the number firſt propounded ; then eſteeming the 
number propounded with the cyphers atinexed to 
be but one entire number, the Extrafion is ta be 
made according. to the preceeding Rules of this 4 
Chapter, and look how many points were placed 4 


over the number firſt given, ſo many of the fore- 
+ moſt places in the Quotient are the Integers or us 
> | nities contained in the Cube root ſought, and the 
| reſt of theplaces in the quotient are to be eſteem'd 
> | 2s the Numerator of a Decimal fra&tion, which 
Numerator conſiſteth of ſo many places as there: 
were Points over the cyphers firſt annexed : So if 
>" | * 8302348 were given as before, to find the Cube 
> root thereof (according to this Rule) annex cy- 
1 Phers in this manner. 

) A j0 

- 8302348,000000 ( 

. Anid then if you proſecute the extraftion ac- 
: cording to the Rules foregoing , you ſhall find 
e* | - theCzberorr ſought to be 202. 48, &c. that. is, 
1 202 #; and. more ; wherefore you may conclude 
5 that 202 #55 is leſs than the true rootybut 202 453 is 
0 S 2 | 
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294 The Extradion of Book 1. 
greater than it : So that by annexing ' two terna- 
ries of cyphers, to wit, 6 cyPhers, "to the number 
Propounded, 'you will not miſs 5 part of an unit 
of the true roo: ; alſo by annexing 3 ternaries of 
£yphers, to wit 9 cyphers, you will not miſs 
part of an unit of the true_ro0r, and'in that order 
you may proceed infinitely near, when you can- 
not- obtain the true ror. The: whole operation 
_ "of the ſaid Example . here followeth, where you 
may obſerve, that for the more certain and eaſie 
-Placing, as well of the numbers which conſtitute 
the ſeveral Diviſors, as of thoſe which conſtitute 
the Ablatitious numbers to be ſubtraCted from the 
ſeveral and reſpeCtive Reſolvends , down-right 
-lines are drawn between the particular Cubes of the 
-number propounded, firſt diſtinguiſhed by points 
-as before. | 


| Chap. XXXIIT. 2he Cube Root. 


ek 


; - 302 p_— ( 202, 48, .&e. 


—] 


01302 Reſolvend 


mm »— 


1/26 ___ [Diviſor 
302/348] [Reſolvend 


[120'60. | [Divifor 


Ablatitium 
' 59[940{oooReſolvend 


a : - {4 121247]26 Diviſor 


45/261]824 Ablatitium © 
| Ic[970[1 76/000 Reſolvend 
z 2281972.8 o 
60/72 
11229033 52 Diviſor | 
9133 11782'4 
3886 08 
8 . 50 
6681992 Ablatitium 


215071008 $3. 


— 


X 

oy . - 

- Ny 
Id 

: CEE 4 
o wi CC © 


4 \ £85225 +0 g (i ? I 14,9 CONS tat... yp 
=: OF z ? 7 
F 
bl 
- 


236 The Extraftion of Book 1. 
* Inlike manner the Cube root of 2 will be found 
to be near*equal to 1. 23992; &c. that is, 1 534252 
and more, 30 CEE. 
 XNXTII. The extraftion of the Cube root is pro- 
ved by multiplying the root cubically,to 
The Proof. ,wit, the root being firſt multiplied by 
| it ſelf, and then the produtct multiplied 
by the root, the number ariſjng or laſt Product(in 
caſe there be no remainder after the extraction is 
finiſhed) will be equal to the number prepounded: 
ſo in the firſt Example of this Chaprer,the Crbe root 
54 being multiplied firſt by it felf produceth 2916, 
which being multiplied again by 54 produceth 
157464,to wit,the number whoſe Cabe yoor was 1n- 
quired. But when after the ExtraQion is finiſhed, 
there happeneth to be a remainder, and that the 
root 1s found as near as you pleaſe in Integers and 
decimal parts (by annexing cyphers as in the 22 Rule 
of this Chapter,) then ſuch mixt number expreſſing 
the roor, being multiplied cubically, muſt produce 
a mixt number leſs than the number firſt propound- 
ed, yet ſo near vntoit, thatif the figure ſtanding 
in the laſt place of the decimal frattion in the roor be 
made greater by 1, and the mixt number ſo increa- 
ſed be multiplied cubically, the Produc muſt be 
greater than the number firſt propounded : So in 
the Example of the 22 rule of this Chapter,if 202.48 
be multiplied cubically, it produceth 8301 305 .49, 
&c. which is leſs than the propounded number 
8302348, but if 202.49 be multiplied 'cubically, 
there will ariſe 8302535 .49, &c-which is greater 
than the ſaid given number. _ 
XXIV. The Cube root of a Fraftion is found in 
this manner, viz. extraCt the Cube root of the 
Numerator 
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Numerator (according to the aforegoing Rules, ) 
which root reſerve for a new Numera- - | 
tor ;-alſo the Cnbe root of the De- Thexrral Py 
ot of @ 
nominator ſhall be a new Denomina- frafiog. 
tor; laſtly, this new Fraction ſhall be. *. 
the Cube root of the Frattion firſt propounded : 
ſo the cube r00t of +5 Is 3,for the cube root af 3 is 2 
for a new Numerator, alſo the cube root Of 27 1s yr 
for a new Denominator. In like-manner the cube 
ro0s of xg is x- But here note diligently , that the 
fraltion whoſecube root is required, muſt be in its 
leaſt terms beforeany Extraction be wade ; for of- 
tentimes it happens that the fra&49: firſt given 
hath not a perfect root, albeit, when fuch #r440m 
is reduced into its leaſt terms,the root thereof may 
be extracted : ſo inthis frattion 35neither the anme- 
TAror.NOT denominator hath a perfect cube root.yet the 
ſaid 35 being reduced to its leaſt [terms -3;(by the 
fourth Rule of the 47 Chapter) the cake 7007 of this 
may. be extracted, - for the cabe root of Vis 2 for a 
new Tumerator alſo the cube root of 27 1s 3 fora new 
denominator, {o that the cube root of-x; 7 (which 1s 
equal to x5) is found to be z. 

XXV. The Cube Toot of a fraction which:hath 
not. a perfect Cube root way be found:near-in this 
Manner, viz. reducethe Frattion given ito a De- 

cimal traction, by the third Rule of the '.23 Chap- 
ter, the more. places are in the Decimal, the nearer 
will the root. be found, but the decimal muſt con- 
fiſt of ternaries of places, to wit, either .ofthree,ſix, 
nine,or twelve, &c.:places ; then extract the Cube 
root of the Numerator of that Decimal, as if it 
were a whole number (according to the'Rules be- 


. fore given,) which root found ſhall be a Decimal 


S 4 expreſling 
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283 The Extrattionof Book I. 
c__— near the Cube root of the Fraction pro- 
YNacd. | : Ms ns | 

"> if the cube root of 4 were required,l reduce the 

ſaid x into a decimal, whoſe zumerator may conlilt of 

eernaries of places, to wit into this,666666666666 : 

&c. then extraCtting the cube root thereof, I find 

.8735, which is very near the caxbe roor of 5, 

XXYT. The Cube root of a mixt number com- 
menſurable to its root may be found in -the fame 
manner as in the 24 Rule of this Chapter, the mixt 
number being firſt reduced into an improper fra- 
ction (by the 10 Rule of the 17 Chapter.) 

' - So thecube root of 12 37 will be found to be_ 2 5, 

viz. reducing 12 73 into this improper fraction 

3:3 thecube root of 3:3 will be found;or 2;3.And 

here the ſame caution is to be obſerved as in the 

24 Rule of this Chapter; viz. the fraCtional part of 

the mixt number, or the improper fraction equiva- 
lent unto the mixt number, muſt be expreſled by a 
Numerator and Denominator in the leaſt terms he- 
fore any extraction be made. 

XXFV II. When the mixt number, whoſe Cube » | * 
root is required, bath not a perfe& cube root, this 
character, vc. is uſually prefixed before ſuch mixt 
number; ſo the cxbe root of 2 + is thus expreſled,y c. 
23.Likewiſe Vc. denotes the cube root of 4, which is 
atraction,whoſe cxbe root is inexPpreſlible by any true 
or rational number : But if you deſire to know rhe 
cube ro0t near of a mixt number which bath not a 
Perfect cube raot, reduce the frattional part of the 
mixt number into a decimal (as in the 25 Rule of 
this Chajrer) and annex the decimal ſo found unto . tl - 
the Integers of the mixt number ; then eſteeming 
» the faid- Integerz with the decimal fo _ 


» 


by) 
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ed as oneentire number,extra& the cube root thereof, 
and from the roor. found cut off always. to the right 


Y hand ſo many places as there were points over the 


ſaid decimal annexed, which places ſo cut off ſhall be 
the fractional part of the roor, and thoſe remaining * 
on the left hand ſhall be ghe Integers of the rooe : So 
the cube root of 2 + will be found 1 .334, and more. 

XXFVT1T.1 might here proceed to ſhew the extra- 
Ction of the r00z50f the Biquadrare(or fourth Power) 
the fifth Power,&c.but their operations beingexceed> 
ing tedious, & hardly intelligible without the know- 
ledge of Algebra, I ſhall. only in this place touch 
upon the Extraction of the Biquadrare roor,becauſe it. 
may be extracted by the Rules delivered in the 32 
Chapter, and referr the more curious Arithmeticjan 
for further ſatisfaQtion .in this matter, to my Trea- 
tiſe of the Elements of Algebra, __ 

XXTX. A quadrate or iquare number multiplied 
by it {elf produceth a Biqguadrate num- - | 
.ber': So 4 multiplied by ir ſelf produ- 7 ©7747 the 


ceth the Brgqnaarare 16. Therefore if a I 


* number be propounded and the Biqua- | 


drate root thereof be required, firſt extratt the qua 

drate or ſquare root of the number propounded,and 
then extraCt the /quare root of that roor for the Bj- 
quadrate root ſought. Thus if 20736 be a number 
propounded;the Biquadrate root thereof will be found 
12 : For the ſquare root of 20736 is 144, (and the 
ſquare root of 144 is 12. When the number given | 
hath not a perfect Biquadratre root, you are to annex 
quaternaries of cythers, to wit, Either 4, 8, 12,0r 16, 


- &C. cyphers,and then proceed as before ; ſo will you 


hind the roor near, whoſe fraCtional part will be a 
decimal. Thus the Biquadrate root of 7 will be found 
Near 1.62, | CHAP, 
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CHAP. XXXIV. 
The Relation of Numbers tn Quantity. 


1I"4*Hus far ſingle Arithmetick : Comparative 

& Arithmetick inſues, which is wrought by 
numbers, as they are conſidered to have Relation 
one to another. | | 
Bretins Arith, 4TI. This Relation conſiſts in quan« 
I. 1. cap. 21. tity, or quality. 

_ II. Relation inquantity is the reference or re- 
ſpect that the numbers themſetves have one unto 
another : As when the comparifon is made between 

| 6and 2,o0r 2and 6 : 5and 3, or3zands. 

I IT.Here the Terms or Numbers propounded are 
| always two, whereof the firſt is called the Antece-. 

dent, and the other the Conſequent : Soin the” F * 
firſt Example, 6 is the Antecedent, and 2 the Con- 
ſequent : and in the ſecond,2 is the Antecedent,and 
6 the Conſequent. 

_ F. Relation in Quantity conſiſts either '1n the 
difference,or el{e in the rate or reaſon that is found 
betwixt the Terms propounded. 
 F1.Thedifference of two numbers is the remain- 

der, which is left after ſubtra&tion of 
Difference. the leſs, out of the greater : So 6 and 2 
being the terms propounded, 4 1s the ſW - 
difference betwixt them : for if you ſubtraf 2 out 
of 6, the remainder is 4. | | 
VII. The 
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r1I. The rate or reaſon betwixt two numbers j is 
the quotient of the. Antecedent divi- - 
ded by the Conſequent : So if it be Rate or Reaſon 
demanded what rate or reaſon 6 


hath to 2, I anſwer, Triple von For if you 


divide : 6. he Antecedent, by 2 the Conſequent, 


the quotient is 3, 2 being contained juſt s times 


in 6. In like manner is there ſubtriple reaſon be- 
twixt-2 and 6, for if you divide 2 by 6, the quo- 
tient is 2, or (which is all one) 5; becauſe 6 be- 
ing not once found in 2, there remains 2 for the 
Numerator, 6 the Diviſor being the Denomina- 


"tor of the Fraftion given you inthe Quotient, 
. according to the 9 Rye of the '16 Chaprer afores 


oin 

: V Tm This rate or reaſon -of mambers is either 

equal or unequal. 6 
I*.. Equal reaſon is the Relation Pimal Reafiits 

that equal numbers have arito one 


another : as 5 to 5,6 ©0 6; go 75 QC. 


X. Here the one being divi 
* quotient is always af Unit -For if it be demanded 
how often 5 is in 5, the anſwer is 1. 

X7 Unequal reaſon is the relation*that unequal 
nutabers have 'one uAto another! 
and this is either of the greater tO uneque! Redſme 
the leſs,or of che leſs:to the greater. 

XI. Unequal reaſon of the greater to the les, is 


when the greater Term is Antecedent : : 25 of &to 2, 


5 to 3, and the like. 
xT1t. Here the quotient of the Antecedent di- 


- vided by the Conſequent is always greater than 


81 Unit: So 6 divided by 2 J the Quotient 1s 
3z 
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2.92 The Relationof  Bookl. 
3, and 5 divided by 3, the quotient is 1.2. 

XIV. Unequal reaſon of the leſs to the greater, 
1s when the leſſer Term is Antecedent : as of 2 to 
6, 3 t0 5, &C. 

"XF. Here the quotient of the Antecedent divi- 

ded by the conſequent is always leſs than an unit:So - 
2 divided by 6, the quotient is; or 5; and 3 Oivi- 
ded by x, the quotient is 3. 
#71. Each of theſe kinds of unequal reafon is 
again ſubdivided into five other kinds or varieties, 
whereof the three firſt are ſimple, and the other 
two are mixt. 

X11, The ſimple kinds of unequal reaſon are, ' 
r. Manifold. . 2, Superpatticular. 3. Super- 
partient. 

M110. Manifold reaſon of the greater to the 

leſs is, when the Conſequent is con- 
Manifold Rea- tained in the Antecedent divers times 
fon. without any part remaining : As 4 tO 

2, 8 to4, 16.to 8, which is cal-, 
led Double reaſon, becauſe the leſs is contained* 
twice in the greater ; ſos to 2 is triple reaſon,8 to - 
2 fourfold reaſon, &c. 

XIX. Here the quotient of the Antecedent divi- 
ded by the conſequent is always a whole number : 
So $ divided by 2, the quotient is 4. _ 

XX. The oppoſite of this kind, viz. of the - 

| leſs to the greater, is called ſubmani- 
Submanifald, fold : Examples hereof are 2. to 4 
4 to 8, 8 to 16, &c. Likewiſe 2 

tos, 2 to8, 2 to 10, &c. 
AXT. Superparticular i is, . when the Antecedent . 
contains the conſequent once, and 
Superperticular. beſides an aliquot part of the conſe- 
quent 
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Chap. XXXIV. Numbers in Quantity. 293 
quent ; that is, an half, - a third, a fourth, or a 
fifth part,&c. ofthe conſequent, as 3 to 2, 4to 3 
5to 4z 6to5, and the like ; here three divided 
by 2, the quotient 1s 1 5, and 4 being divided by 3 
the quotient is 1%. In like manner 5 divided by 
4, the quotient is 15, and 6 divided by 5 the quo- 
tient is I 5 ; wherefore I ſay 2 and half 2 (that is 1) 
conſtitute 3 : Solikewiſe 3 and one third part of 3 
(viz. 1.) conſtitute 4, and ſo of thereſt. 

XXII. Here the quotient of the Antecedent divi- 
ded by the Conſequent is a mixt number, whoſe 
whole part, as alſo the Numerator of the fraction 
annexed, is always an unit : As is obſervable in the 
examples laſt mentioned. 

XX1IT. The oppolite reaſon of this $u$ſuperparti- 
kind is Subſuperparticular, as 2 to 3, cular. 

Z to 4, 4to5,5 tos, &c. 

XXIF. Superpartient is, when the Antecedent 
contains the Conſequent once, and ; 
Seſides divers parts of the conſe- Sperpartient. 
quent: As5 to 3, 7 to 5, 7 to4 
*$to5, 9to 5, I1 to 7, &c. here 5 divided. by 
3, the quotient is 1 3, and therefore 5 contains 3 
once, and x of 3 ; for 3 and two thirds of 3 (viz. 
2) conſtitute 5. | 

 XXY. Here the quotient of the Antecedent di- 
vided by the conſequent is a mixt number, whoſe 
whole part being an unit, hath always for the 
Numerator of the fraction annex<d unto it anum- 
ber compoſed of more units than one : So the con+ 
ference being made betwixt 5 and 3, and 5 the An- 
- tecedent being divided by 3 the conſequent,the quo- 

Lient 1s 1 5, : 


XXYT. The 
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294 The Relation of | 
'  AX/VT. The oppoſite of this reaſon is Subſuper- 
| '., Partlent : Examples hereofare 3 to 5, 
Corner 5to 5, 4to 7, 5tos, 5to 9, 7 ts 
FEY L1, and the like. ES 
- XXV11. The mixt- kinds of tinequal reaſon are 
Manifold Superparticular, and nianifold Superpat- 
tient. | 
XXYITT. Manifold Superparticular reaſon is; 


5 conſequent divers times, and beſides 


an aliquot part of the conſequent : | 


as 5to2, 10toz3, 17to 4, 21 to 5, and the like. 

XXIX. Here the quotient of the Antecedent di- 
vided by the conſequent is a mixt number, whoſe 
whole part conſiſting of more units than one, hath 
always an unit for the Numerator of the Fraction 


annexed unto it ; ſo 5 divided by 2, the quotient is | 


2 5, and 21 divided by 5, the quotient is 43. 
Submanifuld Su. \—; AX The oppoſite of this Reaſon 


vreparticular, 1s Submanifold Superparticular ; as | 


2 tos, 2t07, 3to 7, 4 to 9, &c. þ 
XXX1. Manifold I perpartient\is, when the an-' 


ecedent contai -.» Aprry 
| Manifold 8u- tecedent contains the\conſequent d1 
| tient, | : 
ure zen of the conſequent ; as 8 to 3, 17 to 5, 
i9to4, 28 to 5, &Cc. * 


XXX11. Here the quotient/ of the  Antecedent | 


divided by the Conſequent is a mixt 
Submanifold$4- Number, whoſe whole part as allo 
perpartient. the Numerator of the Fraction an- 

nexed unto It, is always a Number 
compoſed of more units than one : So 8 divided by 
3, the quotient tis 2 5,and 28 divided by 5,the quo- 
| tient 1s 5 4. | | 
XXX111. The 


when the Antecedent contains the 


vers times, and beſides divers parts 


4 
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"Numbers have one unto another,or 
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XXX1I11. The Oppoſite here is Submanifold'Su- 
perpartient : as 3to8, 5 to 17, 4 to 19, 5to28, 
and the like. 

And theſe are the ſeveral kinds or varieties of 
the Rates or Reaſons that are found amongſt 
Numbers , ſo that no two Numbers whatſoever 
can be named, but the rate or Reaſon betwixt 
them is comprehended under one of theſe five 
S. 


CHAP. XXKXV. 


The Relation of Numbers in Quality, where of 
Arithmetical and Geometrical Froportion. 


| R Elation in quality (otherwiſe called Pro- 


portion) is either the refe- 
rence or reſpett that the-Reaſons of ie ww let 


elſe which the differences of num- rith —R 


bers have one to another. 


II. Therefore here the Terms propounded 
ought always to be more than two, for otherwiſe 
there cannot be a compariſon of Reaſons or Diffe- 
rences in the Plural number. 


711. This proportion is either Arithmetical, or 
Geometrical, 


IV. Arith- 
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236 The Relation of Book T. 
 #. Arithmetical proportion ” , When _— 
-bmetical  MUMbers differ according to an equa 
| ——erru_ difference, as 2-4, 6, © en 2 

| is the common difference betwixt 2 
and 4, 4ands, Gand 8, 8 and 10, &c. SO 1,2, 
3» 4» 5, 6, 7, GC. differ by Arithmerical Pro- 
_—_ being the common difference betwixt 
TLemM. 
Y. Arithmetical Proportion is cither continued - 
or interrupted. 
VI. Arithmetical Proportion continued is', 
when divers number are linked to- 
t. Contimied. gether by a continual progreſſion . of 
18 equal differences. - Such are the ex- 
© -, amples laſt propounded, as alſo theſe i, 3, 5, 7» 
" 9, 11, 13, &c. And I00000, 200000, 300099, 
4000090, &c. 
FVIL Inarank of numbers that differ by Arith- 
metical Proportion continued , the ſum of the 
firſt and laſt Terms being multiplied by half the; y 
number of the Terms, the Product is the total 
ſum of all the Terms : So it being demanded,how 'Þt * 
many ſtrokes the Clock ſtrikes betwixt midnight 
and noon ; the Terms of the Progreſſion in this 
queſtion are Twelve, viz. 1,2, 3, 4, 5, 6, 7 $ 9, 
10;11,12.for in that order the Clock ſtrikes,where- 
if fore if I multiply 13 thie ſum of 12, and 1 (the-firſt 
iN and laſt Terms) by 6- (being half the number 
 - of the Terms) the Prodautt is 78, which is the 
total ſum of all the Terms propounded being added 
together. | | | 
7ITIT7. Or thus, Multiply the number of the. iſ - 
Terms by the half ſam of the firſt and laſt Terms, 
and then likewiſe the Product will give you the __ 
ot 


Chap. XXXV. Numbers in Qgality. 1299. 
of all the Terms: So 13,11, 09,7, 543, being givet 
their total is 48, for $ the half [ds of i and 3, the 
firſt and: laſt Terms being multiplied by 6, the 
number of the terms, the brodutt is 48; | 
{X. Three numbers being given, that differ by 
Arithmetical proportion continued,the mean being 
doubled,is equal to the ſum of the extreams:o 5,6,7, 
| being given, 6 being doubled is equal to the ſum - 
of 5 and 7 the two extreams. _— 
X. Arithmetical Proportion tay be Vewards, . 
continued either upwards or down- 
wards, 7 © Ih | 
XI. Upwards, when the Terms of the Proz 
| greſſion increaſe,as theſe; 2, 4, 6, $, 10, 12,&c. or 
theſe, 1, 2, 3, 4» 5, 6, &c. And this laſt rank 
| is more particularly termed Natural Progreſ= 
7091, as 
g XII. Here when the firſt term is alſo the com- 
> mon difference of the terms, the laſt term being 
F 3 divided by the number of the terms, the quotient 
| will give you the firſt term of the rank : Again in 
7 "if * this caſe the firſt term multiplied by the number of 


l the terms produceth the laſt term : So this rank 3, 
d 6,9, 12, I5, 18,21, being propounded, wherein 3 
, Is both the firſt term as alſo the common differetice 


- of the terms ; I ſay-21 the laſt term being divided 
: by 7 the Number of the terms,the quotient is 3 the 
r firſt term ;contrariwiſe 3 the firſt ter multiplied 
e by 7 produceth 21 the lalt term. * 
d X111. Arithmetical proportion Ccontitnied down 

wards is, when the terms of the progref- | 
e. | - ſion decreaſe: Such as are 35, 32, 29, Dovnwardss 
26, 23, 20; And 49, 35, 30, 25, 20, 


15, IO, $. | oy 
ig : | X17. Hets 


2 ES Fy oe 
. 
f 


Book 1. 


298 "'Fhe Relation of 
This Ralle is in- xtibh difference df the terns, the firſt 
the--imer]e of "tern being divided by the Number 
afotegeing. of the terms, the quotient will give 
* oh! the laſt term: Again, the laſt 
cerin multiplied by the number 'of the terms, pro- 
duceth the firſt term of the rank. 

For Exaryle, thits rank 40, 35, 30, 25, 20» 15, 
TO, 5, being ,propounded, in which 5 is both the 


the terms, Iſay,qo the firſt term being divided by 


rhe laſt term : On the other ſide 5 the laſt term 

Xing multiplied by 8, the product is 40 the firſt 
terth. 

- FF. Arithmetical Proportion interrupted is , 

when the Progreſſion is diſcontinued : 

- 2. Interrypted.,” As In theſe numbers'2,4,8,10 ; here 2 

| and 4 being compared with 8 and 


hut ſo do not 4 and 8 differ, for 2 is the common 
Vifference betwixt 2 and 4, 8and 10, whereas the 
difference betwixt 4 and $ is 4. In like manner 8, 
[T4 17, 23, differ by Arithmetical proportion in- 
terrupted. | | 

.- XV1. Four numbers being given, that differ by 
Arithmetical proportion either continued or inter- 
Tupted, the ſum of the two. means is equal to the 
Jum of the two extreams : So 5, 6,7, 8, being gi- 
ven, the ſum of 6 and 7, the two mean numbers,is 
£qual to. the ſinn of 5 and 8, the two extreams : and 


14 and 17 being added together is equatto the fon 


CY 


" Yi. Here when the Ht term is alfo the com-- 


8 the number of the terms, the quotient is 5 


$, 14, 17, and 23, being propounded, the ſum -of* 


laſt term, and likewife the common difference of 


10 differ according to Arithmetical proportion,#/ 


y] 
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XVII]. Geometrical proportion is, when divers 
numbers differ according to like Rate or 
reaſon: that is,when the reaſons of num- er wry 
bers, being compared together,are equal. es 
So 1, 2, 4, 8, 16, 32,&c. which differ one from ano- 
ther by double reaſon,are ſaid to differ by Geomerrs- 
cal proportion, for as one is half 2, ſo 2 is half 4, 4 
half 8, 8 half 16, 16 half 32, &c. 6! hy 
AT 1TL. Geometrical proportion is el- I-Continueds | 
ther continued or interrupted. | : 
XIX. Geometrical proportion continued is,when | 
divers numbers are linked together, by a continned 
progreſſion of the like reaſon : Of this ſort isthe 
example laſt given - For as 1 is to 2,10 is 2 to 4, 4 
t08,8 to 16,16 to 32,&c. So, likewiſe the numbers 
3, 9, 27,81,24.3,729, &Cc. differ by Geomerrical pro- 
rtion continued,vzz.by triple reaſon,cachofthem 
eing contained three times'in the next number that 
follows it. OT : 
; XX. In numbers continually proportional from 
f &:. the firſt number from 1 is the root or firſt 
* ff + power, the ſecond is the ſquare or ſecond power, 
the third the cube or third power , the'fou! 
4 the Biquadrate or fourth power, the fifth 
fiſth power, the ſixth the ſixth power, &c. © So, 
in this rank of numbers, 1, 3, 9, 27, $4,243, \ 


4 729, GC. 3 is the root, 9 the ſquare,27 the cube,8r. \ 
, the Biquadrate, 243 the fifth power, 729 the ſixth \ 
power, &c. | | RN 
” . XX7T. The rroot being multiplied by it ſelf \. 
; produceth the ſquare, which being FREE + 
c. || - 3820 multiplied by the root produ- = ke 
ceth the cube,and ſo each proporti- ._ _ 


_—_— 


ona being multiplied by the root, prodnceth the 
Kon T2 ** proportional 
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400- The Relation vf Book T. 
Proportional next above it, and then the numbers 
comprehended hetwixt 1, and the laſt number pro- 
duced are called mean proportionals : So in this 
rank of proportional numbers, 1, 2, 4, 8, 16, 32, 
&c. 2 the root being multiplied by it {elf produ- 
ceth 4 the ſquare, which being again multiplied 
by 2 produceth 8 the cube, then 8 being multi- 
Plied by 2, the product is 16 the biquadrate, and 
ſo of the reſt in their order, and here 2, 4, 8, and 

16 are: the mean proportionals in the rank pro- 

ed 


XX11. If you multiply the root by it ſelf, and 

conſequently the ſubſequent numbers 

Contimal ty themſelves, . the numbers inter- 
Briozas a. CePred betwixt 1 and the number laſt 
yy pr 's, Produced may not unfitly be called 

 __ continual means: So 2 being given 
for the root, multiplied by it ſelf, the product is 4, 
which being again multiplied by it ſelf produceth 
236, then 16 in like manner ſquared produceth 256,{; 
which | likewiſe multiplied by it ſelf produceth 
65536, I fay then that 2, 4, 16, and 256 areconti- 
nual means betwixt 1 and 65536. 

XX11T. The continual means comprehended be- 
twixt any number given and 1, are diſcovered by a 
continued extraction of the ſquare roots; for exam- 
ple,65536 being given,the root thereof extracted: is 
256, whoſe root is 16, then the root of 16 is 4,and 
the root of ,. is 2 ; ſo that at laſt I, find 256, 16,4, 
and 2 to be continual means intercepted betwixt 
65536 and 1 as before. 

XXIY. In numbers that increaſe by Geometri-* 
cal proportion continued, if you multiply the 

Lift term by the quotient of any one of _ _ 
VI 
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Chap. XXXV. Numbers in Quality, 4or 
divided by another term, which being leſs is next 
unto it, and then deducting the firſt term out of 


Thar product, divide the remainder by a number 


that 1s an unit leſs than the quotient , . the laſt 
quotient will give you the total of all the terms pro- 
pounded in the progreſſion; ſo this rank 2 , 6, 
18, 54, 162, 486, 1458, being propounded , 
wherein the proportionals- differ by ay 6 pro- 
portion, I firſt take 2 and 6 the two firſt terms, 


 anddividing 6 by 2, I find the quotient 3, where- 


fore multiplying 1458 the laſt term, by 3 the quo- 
tient, the. product is 4374, out of which if I de- 
duct 2 the firſt term, the remainder is 4372, which 


| being divided by 2 (viz. a number which is an u- 


nit leſs than 3 the quotient) the laſt quotient 


gives me 2186, which is the total ſum of the pro- 
portionals propounded. 


XX/. Three praportionals being given,the ſquare 
of the mean is equal to the produCt of the extreams : 


> So 4, 8, and 16 being propaunded, 8 times 8 being 


64, is equal to 4 times 16, which is likewiſe 64- 
XXVT. Geometrical Proportion interrupted Is, 
when the progteſlion of like reaſon 
is diſcontinued , in ſuch fort that 2. Interrupted. 
four numbers being given, the like ; 
reaſon is not found betwixt the ſecond and third, 
that is betwixt the firſt and ſecond, and the third 
and fourth ; of this ſort are theſe numberr 2,4, 16 
32. here as 2 Is to 4, ſb is16 to 32, 
they differ by double reaſon ; but as 2 is to 4, 10 
is not 4 to 16, for 4 and 16 differ by fourfold 
reaſon, 4 being contained 4 times in 16 - So like- 
wiſe 4,8, 8, 16, differ according to Geometrical 
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30z * The Relation of, &c. BookF, 
XXF/TI. The numbers of Multiplication and Di- 
viſion are proportional ; for in —_ as 
I is to the Multiplicator, fo is the Multiplicand to 
the produ@t,or as 1 is to the Multiplicand,ſfois the 
Multiplicator to the produtt : Again, in Diviſion, 
as the Diviſor is to 1, ſo tsthe Dividend to the 
Quotient : Or as the Divifor is to the Dividend,fo 
15 I to the Qnotient. $ | 
XXYT11. Four proportional Numhers whatſoever 
being given,the produft of the two means is equal 
to the product of the two extreams : $0 2,4,16,323 
being propounded, 4 times 16(which is 64 Jisequal 
to 2 times 32, which is likewife 64. | : | 
. Here endeth the firſt Book, which containeth all 
that is abſolutely neceſſary, for the full under- 
ſtanding of common or prattical Arithmetick. Such as 
deſire to-ſee how the ſame is performed by artificial, 
or borrowed numbers, called Logarithms, may pe- 
ruſe Mr. "Wingate's Second Book, being a diſtinct 
Treatiſe of Artificial Arithmeticks 
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1, F Contraftions in the Rule of Three. 
2. Of Rules of Practice by aliquor parts. 
3. Of Exchanges of Coins, Weights and Meaſures. 
4. PraCtical queſtions about Tare,Tret, Loſs,Gajn. 
Barter, Fgftorſhip, and meaſuring of Tapefiry, « 
— $. Of Intereſt of Money, and the conſtruction of 
7 ables to value Annuities, &c. | 
6. A demonſtration of the Rule of Three. . 
7. A demonſtration of the Double Rule of Fellowſhip. 
8. A demonſtration of the Rule of Allig ation : 
\ here alſo of the compoſition of Medicines. 

9. A demonſtration of the Rule of Falſe. 

10. A ColleCtion of choice —_— to exerciſe 
all the parts of valgar Arichmerick,to which alſo are 
added varions prattical Queſtions, about the Xenſu- 
ration of Superficial Figures and Solids, with the 


Gaging of Veſſels. 
11, Sports and Paſtimes. 


Appendix 


An E xplication of ſuch Notes or 

- Chargers, which for brevity's 

ſake are uſed in this A P- 
PENDIX. 


Y His:x þ2 npte of Ad4cia feefifying that the 
-number-.whichfolloweth ſuckifgn i to/be ad- 
ded to the number preceeding it; ſo 3 + 4 implieth 
that 4 is to be added to 3: Sometimes alla when no 
- number is placed next after the ſaid. nofe, it impli- 
eth-that the number. preceeding is: not, ally EX- 
.Pceft; fo the /quare root of 21s I:4.14 t-Or 1.414, 
"Kc: that is, 1 52:4 and ſomewhat more... 

- This—is&@ gn of Subtraftior, ſignifying that the | 
?Bymber which followeth ſuch fign is tobe ſubtra- 
Qed fromthe number preceeding. it ; 10. 6——2 ligg 
nifieth the difference between.6 and 2, or 2 tobs” 
.fubtracted from 6. as 1 n- 
This x is a ſign of XMwultjplicatior, ſignifying that 
the number which preceedeth ſuch ſign is to be mu]- 
tiplied into, . or by the number following the ſign - 
'$0-3x 4 implieth that 3 is to be multiplied by 4 3 
likewiſe by 3 x 4 x8 is underſtood the conti-ual mul 
- plication of the numbers 3, 4, and $8.3, iz. 3 
-is to be. multiplied by 4, and the-. product is | 
to, be multiplied by 8. Sometimes allo. the ſaid 

- fign hath reference to as many of the preceding 

or following numbers as have a little line placed 


pver them ; ſo3x 2x6, 2 x6 x 3 ſignifieth that 
+3'5 to be multiplied by the ſz of 2 and 6, La 


Appendix. Jo} 
wiſe 8—5 x 3,013 +8—75 implieth that 9 i, 
to be multiplied by the diferente betweert Sand 5 * 
's | Moreoyer it AandB repreſent two numbers, then 
| AxBor A Bimplicth the produt of the multipli- 
| cationof thoſe numbers: Likewiſe BG x A fig. 
" | Hifieth the produt ariſing from the multiplication 
of the _ of the number B above the number C, 
by ( or into ) the number A. Again, if AB and 
he | AGrepreſent twa lines, then AB x A Cimpli- 
d. eth a retangular Figure or long {Juare made of 
hl the les ABandaG 
o .. Numbers, placed as you ſee in the 3) 18 ( 6 
j- Margent denote-a Diviſor, a Dividend  _ * 
c- | auda Quorrent,. to wit, 3 the Divi/or,18 the Divi 
1, | 474and 6 the Quorient ;,the like isto be underſtged 
of other numbers fo Prcot. | ſs <6 
Numbers placedafter the manner ofa fra&ionde- 
note a quotient, which ariſeth from dividing the 
Zx5Xx6 
is equal to 


FeNumerator by the Denominator;ſo 
ha 344, 
t the Quotient, which ariſeth from dividing the pro- 
| autt of the continual multiplication of 2, 5 and 6 by 
the produZt of 3 multiplied by 4. 
Four numbers placed as you ſee in 2. 4 ::6.12 
/ the Margentare Gromerricat proporti- - - 
 onals, viz. As 2. is tO 4, ſois 6to 12 : or if 2 give 
4, then 6 will give 12, . Sometimes alſo they are 
yrs thus, 2. , coo boo co $a. 1h. 
This = is a note of equality or equation ; ſo by 3 
.*q=5$ +2 is ſignified that the ſum of 3 and 4 is 
equal to the ſum of 5 and 2 : Alſo 9—3=9—5 
lignifieth that the difference between 7 and 3 is 
Equal to the difference between 9 and 5; that is, 7 
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+ $6 Appendix. 
leflened by 3 leaves the ſame remainder,asgleſſened 
'5. Alſo 4x 3 =-12 implieth that the produft of 
the multiplication of 4 by 3 is <qual to 12. 
> This is a ſign of m4jority, ſignifying that the 
number on the left hand of ſuch ſign is greater than 
the number on the right hand thereof, fo 5 > 3 
implieth that 5 is greacer than 3. 
' < This 15 a fign'of minority, ſignifying that the 


number on the left hand of ſuch fign is /e/s than the 


o 


number on the right hand thereof; ſo 3 < 5 impli- 
eth that 3 is leſs than 5." ' Aid; 
- This Character /or 4 q. ſignifies the fquare 
xoot of the number which follows it, fo 144 inv- 
Plies the ſquare roaqt of 144, to wit 12. 
. Alfo this V c. ſignifies the cube root of the num- 
ber which follows it : So / c. 5728 ſiguifies the 
cube root of 1728, which cybe root will be found 
$0 be 12, _ 
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* CHAP. I 

he | 

nd ' Of Contraltions in the Rule of Three. 


DRADEe Uch as are well vergd in the Parts 
2.4 of Arithmetick, which have been 
3 HA fully laid open in the precedent 


%. 


= Book, and are mindful of the 
Ih WY Nores or Symbols before ex- 
| Js \ plained, wall find no difficulty 
Kape IN the 1, 2, 3, 4, 5, and 10 
| ' * Chapters of this Appendix 4 
wherein divers compendious operations no leſs de- 
lightful than uſeful are methodically handled, and 
the reſt will be as eaſie to ſuch- as: are but meanly 

* | acquainted with Geometrical demonſtration. ' 
.** 7. To repeat the briefways of eons ram ny 
forth in the 10,11,and 12 Rules of the fifth Chapter, 

or thoſe of Djv5fion, in the 11,15, and 16. Anker 

| £ 
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870 Contrations in Appendix, 

efixth Chapter aforegoing,would bea ſuperfluous 
work, and therefore I ſhall preſuppoſe the Reader 
to be throughly acquainted with them,as alſo with 
competent knowledge in the operations of fraftions 
both o#lgar and decimal, 

I.1t will be no ſhall advantage to the Prattical 
Arithmetician, to have by heart not only the com- 


—_ mon Table of ltiplication, 
2V., 'f 24 butthisalſe if the Afarger, 
'V i 36 to the ehd tifht when a num. 


4| 48 ber is given to be multiplied 

; $ > +12 = } 60 ordivided by 12, (which 

I] { 72 happens in the Reduttion of 
7 
Ss 
9 


84 ſhillings to pence and the con- 
| $6. verſe) the produtt or quorient 
j [, 168 may-be written down in one 
line only,as in the Examples I ; 
following. 


3472 4736 Fe 
W. 251 12 


. 
i. te een. Mo has nn eee. Is. 


- 82) 41664 ( 34712 12)56832(4736 . 


_ 17.Whena whole number is given to be divide 
y a Diviſor, which is equal to the produtt of the 
iplicatjon 'of two ſingle figures, inſtead of di- 
viding by that Diviſor you may firſt divide by one 
of thoſe ſingle figures,and then divide the quotient 
by the other, ſo will the laſt quotient be the ſame as 
Sfithe Diviſion had. been figiſkt by the Diviſor firſt . 
giyen: Thus if 3466 farchings be given to be reduced 
$0ſbilize, becauſe $ « 648, 1 hrſk divide-3456 Y 
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Chap. L- the Rule of Three: 
8g, fo there will ariſe 433 for 
a new Dividend, and 2 far- 8) 3466 
ith rhings remain 3 then I divide S. | 
5 if the faid 433 by 6, ſo there 6) 433 ( 72:2 £ 
al will ariſe-72 5, or 72 ſhil- 
6 lings,2 pence, which with the 2 farthings remaini 
mM" YF of the firlt Diviſion make in all 72 s.: 2 5 d. whic 
is the very guotient, when 3466 farthingsare divi= 
i dedby 483. Note that you are to reſerve afarthir 
= for every unit remaining of the firſt Diviſion by $, 
; » | 21d 2 pence for every unit remaining of the ſe- 
cl cond Diviſion by 6. The reaſon of the operation 
is evident, for 5 of $=;3- k 
ln like manner,if 7156 pence are given to be re« 
ne cuced into pounds, becauſe 240 4.= 1 Lalfſo 6 x40 
| =240;therefore if 7136 pence be firſt divided by 6, 
0 FF the quotient will give 1189 ſix pences, and 2, pence 
remain ; then if 1189 be divided by 40, (that.is by 
4, after 9 the laſt place of the Dividend towards the 
Wright hand 1s cut off) the | 
Quotient will be 29 /. and 6) 7136 
ere will remain 29 fix £8 
pences,or 14 5.6 d. which 40) 1189 (29: 14:8 
together with the 2 pence 
remaining of the firlt Diviſion, and the ſaid 29 4 
makes in-all 29 /. : 14 5.:8 d. which is the ſame 
'With the quotient, when 71 36 pence are divided by 
240, for 5; of 4= 155+ 


Again,ſuppoſe 3463 pence are given to be redy- 

ced into blings, forafonch as > 3=12, | fi 

"divide 3463 by 4, fo there will ariſe 865. for anew 

Dividend and 3 pence remain : Then 1' divide the 
fad 865 by 3;10 there will arife -283 4 or 288 + 
7 RM 44 
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| 44. which with the 3 
. 4) 3463 pence before remaining 
s. 4d make288s. 7 d. whichis. 
3) 865 (288..7 the ſame with the quo- 
tient, when 3463 -pence 
are divided by 12, for 4 of {—=;+. 

FP. In the Rule of Three as well direCt as inverſe, 
-when the Diviſor with either of the other two gi- 
ven numbers may be ſeverally divided by ſome 
common meaſure, without leaving any remainder, 
the quotients may be taken for new terms,and pro- 
ceeding in like manner as often - as is poſſible, the I 
operation according to the tenth Rule of.the eighth 
Chapter; or the ſecond Rule of the ninth Chapter, 
will be much contraCted ; So if it be demanded what 
$2 yards of Cloth will coſt at the rate of 21 for 14 
yards; the 4»ſwer will be found 58 pounds, in 
manner following. 


be BT. > $4 
ooot'S 38 
I +0 3... 26. (79 


In the firſt rank you may obſerve,that the Divi- 
ſor 14 and the ſecond term 2 1,being ſeverally divi- 
ded by their common meaſure 7, the three new 
terms (in the ſecond rank) will be 2,3,52. Again in 
the ſecond rauk the Diviſor 2 and the third term | 
'$2 being ſeverally divided by their common mea- 
A4ure 2, the three new terms(in the third rank)will 
be 1, 3,26.  Laſtly,working, with theſe according 
'to the Rale of Three direft, the An/wer to the queltt 
'QN (or fourth term) will be found to be 48. f 
IT | X _ wother 
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© || Chip. The Ride of Thres Jr3- + © 
N _ Another Ekample,If 21 men will finiſh a work in - 
1g | - 16 days, what time muſt be allowed: to 12 mett 


1s | for thefiniſhing of ſuch a work? Anſwer, a8 


fol days: Ts 
ce x Eo 
men day} with 
ſe, SÞ 5 4 16-0. $2 
2l- W- - 4 DO 5 Av 
ne. $f $0.5 4c ; (22 days? . 
fr, 


0- - In the firſt rank you may obſerve, that the Diyla 
he £, for 12 (for the Rule is inverſe)and the firſt term 2x 
th || - being ſeverally divided by their common meaſure 3, 
er, | tbe three neiw tetms (in the ſecond rank)will be 7, 
hat 76, 4- Again, in the ſecond rank, the Diviſor 4, 
14 | and the ſecond term 16, being ſeverally divided by 
in } their common meaſure 4, the three new terms in 
the third rank will be7, 4, 1: Laſtly, working 
with theſe as the Rule of three inverſe requires;the 
5% A:ſwer to the queſtion (or fourth term) will be 
*found 28. 3 
YE. In the Rule of three,as well dirett as invetſe, 
when "the Diviſor and elther of the other two 
terms are fraCtions having a common denomia 
ivi-  nator, the ſaid denominators may be rejected, 
ivi- 2nd their nutierators retained as new terms: So 
new | if it be demanded what is the value of & of an 
nin} £4, when 4 of an EJare worth 66 pence, the 2414 
erm | ver will be found 154 pence, and whe work will 
nes- | Rand as you ſee. | 


will / + +6 66 ;. 7 
Jing * 3 » 66 «7: 
efti- 1*.22 ,.7 (154 
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Azother Example. If 3 3 yards of Scarlet cloth 
colt $ /:. 1 5:« what is the price of one yard at that 
rate? Anſwner2l.65.8 &. 


V1L In the Rule of three as well dire as inverſe 
when the Diviſor only is a fraCtion, either of the 
other two terms may be reduced toa fraction ofthe 
ſame Denominator, and: then the Denominators 
may' be rejected, as before in the ſixth Rule, ao 
when one of.the three given terms is a fraction,and 
is.not the Divifor, the Diviſor may be reduced to. 
a fraction of the ſame Denominator with the fra- 

| tion ficſt given, and then the common Denomina- 
tors may. be likewxe cancelled. 

An Example of the firſt Caſe may be this, if 7 of 

a yard colt 14, 5. what is the price of 1 yard? Anſwer 


yard hill, yard. 
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An Example of the ſecond Caſe ; if of ſtuff which: 
is3of a yard- in breadth, 7 yards in length will | - 
makea Garment ; how much of that ſtuff which is: | | 

_ one yard in breadth will be ſufficient for the ſame, N } 
purpole ? Anſwer 5 i yards. -- & bg 
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” A. N Aignor part takes its name from the Zi 


z, aftly make 12, without any. exceſs or defeQyin' like” 
E* manner 4 is an «liquor part of 20, becauſe 4 taken 5. 
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CHAP. WL. 
Ridles of Praftice by Aliquot parts: 


Kc 15ne word atiquexesy for (according to Exe: 
cha) an aliquot part'1s of a. greater tiurtiber ſuch a” 
part, which being taken (a/iquories or )certaiti times! 
doth preciſely conſtitute that greater number;ſo 3 1$' 
an aliquor-part of 12,for 3: taken four times doth ex- 


imes doth preciſely make” 20; but'7 is not art alj- 

quot part of 20; fot 7 takeritwice doth want of 26, 
and being taken thrice doth exceed 2o ; this Kind” 
of part laſt meritioned 1s by Exchd' called pars ab- 

quanta,of which there will:be'no uſe in this place. 

. JI. When the Rule of Three djrefF hath' 1 or an” 
Integer for the firſt time, it/is commonly called a 
Rule of Prattice, eitheriftom the greatuferand pra-” 
Qice thereof in' common affairs, of elfe for that* 

faxeſtions of chis nattife;wmiay be reſolved by opgra- .. 


Rule of Three. | 
op U 2 _ 111, The 


RO EET 
Wa 2: 


x6 . _ +. Rules of Prattice: © Appendix. 
- NI. The choiceſt of theſe Kules of Praftice may 
be reduced to 5 Caſes, viz. 


. :: C1. Of (billings under 209. 
When the price 2, Of pounds and ſhillings. 
of 1 or an 1n-<3. Of pence under 12. 
zeger conſiſts, of 4. Of ſhillings and pence. 

Of pounds, ſhillings, pence, 
with parts of a peny. 


All which caſes with others of the like nature are 


handled in their order. ra | 
IV. Any even number of ſhillings is either x of 
a pound (that is 2 ſoilljngs,)-or elſe is compoſed of 
+> 4. (to-wit 2 5.) taken certain times : So $5. 1s 
compoſed of':3 /. (or 2 ſbillings) taken four times, 
inlike manner 18 5. is compoſed of 7;7. taken nine- 
TIMES. If 
. Y.'When the price of 1, or an integer of what 
name. {vever, is 2 ſhillings, the price of as many In- i 
tegers as one will of that name is diſcoverable at YF 
_ firſt ſight, to wit by acconnting the double of the! 
figure which ftands in the firſt place (towards the 
right hand): of the faid number of Integers, as 
- dbillings,and the reſt of the faid number as pounds : 
| 4 - #0 345 yards at two ſhillings 
'$ yard ſhill. yards the yard will coft 341. 10 5. 
it. FT... 2 .- 345 for the double of 5 is 10, 
"= =——— — which I write down apart as 
 - Anſwer 341, 105. ſhillings, then eſteeming the 
HE” remaining hgures towards the, 
left hand, to wit 34, as- an entire. number - of 
pounds, the 4:/wer will be 34 1. 10.5. This.con- 
traction is nothing elſe , but dividing the _ 
| IX r. 
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wy ber of Integers, whoſe © price is required. ye” I 09 
More examples hereof are-theſe; - * 
ſoil. - 0Z, : 
| I oov'S *««- ZOY7J- n ; ; p 
| A L. *. 
L | ſw; 205 «. 14 
OO yard, fil, yards | 
E | i * © * 2” \ © > 120 
f &-- ; 3 : 
f Arſw 12 us * 


VP]. When the givenprice of 1 or an Integer 
Is any even number of” ſhillings greater than two 
ſhillings, multiply the number of Integers, whoſe 
s Flt 1s required, by :half the given 'mumbes of . 
lings, with this caution, that the double © of: = 
| figure whichariſeth in ©the firſt place-ofithe- 
'dut be writterapart as fhillings,:and the re o” 
the product as pounds”: So.if it-be:dermmanded what 
218 yards-at 8 ſhillings the'yard will Dune —_ 
the Anſwer will be found. * 
871. 45. for 1] multiply! y. 'X/ FRY 
21 Sy 4 (which is tialf$: 1... ow” > {8:2 eÞ 15! 
the giveunumber of ſhil-- © NIV 532508 
s | lings)faying,4 times 8 is: n—_—_— —— 
[ 32, 'here the double of 2: 0+ $87: 4 
A /< 19-witz-of that fignte - ; 
f _—_ 1s to poſſeſs the firſt place. nigke produt) 
4," which I ſet apart as ſhillings, keeping 3 1 
ming topghs three-tens; TY 4 Limes 1 ——_ 
M3 | wit 
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= as Rules of Praftice Appendiy. 
" withz in mind makes 7 laſtly, 4 times:2. makes 8, 
Fo I conclude thgt the 4»fmer to the queſtion is 
$7 1. 4 5. The reaſon of this contraftion is evident 
from the fourth and fifth Rules aforegoing. More 
examples of this Rafe are theſe, following. 
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c : yard Cp A yards 
1! TL. oe. I4 99 0 436 

| ; "EP | t, sf, 
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; yard _. yards 


i: #5 
207 .. © 
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0 FAIL, &ny-odd.number of fillings is either cam- 
Pd&'d of ; 55 {> for 2 5.) and:of for 1 5.)or elſe 
; xt 15 compes'd of +; 1. (or :2 5.;) taken certain times, 
= and of-4; (or 1 5,)805 £ is compos'd of: 2 a. 
— andi-s. :Alf:7 5. js compag'd of 2.5, taken: three 
"— gimes andot 1's. Likewiſe 13 5: is compos'd of 2 5. 
> taken fix times andof 1-5, 6746} »Þl oe rein 1f 
FIIT. When the-given pyice of 1 or .an Inte- 
ger is .an od- number oflbillings, : work far the 
greateſt even nymber of. ſhillings ':concaingd in 
that oud number, according .toi the fifth-or {ixth 
Rule aforegoing ; then for-the oidd ſhilling remain- 
ng, take & of the numberivf Integers, whoſp NY 
price 1s required (by, the. 16th Rule of the fixth 
Chapter: of the preceeding Book.) Theifs two. re: 
ſults added together give the Anfuer.. £0 the 
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queſtion : So if it be demanded what 2344 ounces 


$ at 13 s. the ouncewill colt, the anſwer. will be 
t found 1523 /. 125, For if.(according to the fixth 
C Rule of this Chapter) - | 


I multiply 2344 by 6, o&. ſhill, oz. 
(to wit, by halfthe 1... 13 .. 2344 
remainder, when one - 


is abated from 13 the — tow 
given number of fbil- - [. 5. 
lings) there will ariſe- 1406 ..8 
1406 |. 8, 5. Then ta- $134 
_ king x; of 2344,there mmm 
will ariſe 1174. 45. £31} Jt 3:5 
which being added to Anſw.. 1523 ..12 


. the former product 
gives 1523 /. 12 5, for the a»yſwer to the queſtion. 
Note, When 5 ſhillings is the given price of*r 
an Integer, the briefelt way will be totake ; of 
e number of integers, whoſe value is required, 
. for ſuch quotient will give the ponnds and fſhil- 
| lings, whichanſwer the queſtion: ſo 2347 ounces 
Kar 5 5. the onnce amount unto 5Bs 7. 15 5s, for © 
of 2347 is 586 3 or 536 /. 15 5. Bat when the given 
price of 1 is any other odd number of ſhillings, 
this eighth Rule will be as compendious as any other 


whatſoever. 
More examples of this Rule are theſe following, 
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1X. When the given price of 1 or an Integer 
conſiſts of poynds and ſhillings, firſt multiply the 
number of Integers whoſe price is required,by the 
number of pounds in the ſaid given- price, and 
ſubſcribe the produ&t as pounds ; then proceed 
with the ſhillings in the ſaid given price,according 
to the ſixth or.eighth Rule of this Chapter, and ha- 
ving ſubſcribed that which ariſeth under the afore- 
ſaid produt -of pounds, add them all together 
for the anſwer of the queſtion ; Sa if it he demand- g 
ed what 328 hundred weight will amount unto at * 
2 {. 17 s. per, C. (or one hundred weight) the a4 
ſer will be found to be 934 1. 16 5, as by the ope- 
ratien is evident, EO 
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More Examples to illuſtrate this: Rule are thelp 4 
following : (OT! 
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. FX. Any number of pence under 12 is either an 
-Aliquot part of a ſhilling, or elſe compos'd of A- 
| liquot parts thereof ; ſo 3 pence is an Aliquot. part, 
to'wit,X of a ſhilling, Likewiſe 4 is Z of 12 3 more- 
over 5 pence are. compos'd of 2 Aliquot parts, to 
wit, of 53 pence, which is ; of a ſhilling, and of 2 
pence which is * of a ſhilling ; all which will readi- 
ly appear by the following Table, 7 
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X1. When the given Ne of 1 or an Integer is 
ON I part, of a ſhilling, divide the num- | 
ber of Integers whoſe value is required by the deno- 
minator of ſuch Fliquot part ; fo will the quotient 
be the number of ſhillings which anſwer the Þ | 
queſtion, which number of ſhillings(when there i ; 
occaſion) may be reduced to pounds by the Dried. .t 
way of dividing by 20 : So if it be required to | 
know what 2686 ounces at 4 pence the ounce will 
amount 
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amoynt unto ; the anſwer will be found 44 4. 15, x. - 

4 4. for ſince 4 d. is an aliquot part, to wit, F of a 

ſhilling, I divide 2686 by 3,{0 will the quotient be 

_ $95 2s. or 89g s. 4 d. which {hillings being divided 

by. 20, give 44 L.15 5. 4 e.for the anſwer to the 
queſtion, as you ſee by the following opergtion. 
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More Examples of this Rule are theſe following. 
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-ents together, and the ſum ſhall be the number of 
Fillings which anſwer the queſtion - So if it be de. 
* manded-what'2347 yards of linen cloth will  coft: 
at_g pence the yard; the anſwer will be found 881, 
05.34, Forfince 9 4. is compos'd of 6 4. and 3 . 4. 
to wit, of aliquot parts x and 4 of a ſhilling, I 
firſt divide 2347 by 2 (the denominator of the ali- 
| quat part + ) ſo there 
yard. od. yards. . © ariſeth 1173 5, Or 1173 
} o+,. 9c. 2347  8:6:d. Again,dividing 
| — thc ſaid 2347 by 4 (the 
. 5, ec, denominator of the 6+: 
- -1173: -6 ther aliquot. part) there 
586: 9 will ariſe 586 4, or 586 
OO _ - 8. 9.4. which two quo. i as 
20) 1760: 3 tients being added toges j 
JL. 's. d. ther give 1960 5. 3 d, 
Anſw. 88 :0:3 or88-1. 0.5. 3 4d. which 
| ” is the anſwer of the 
queſtion. More Examples to illuſtrate this R 
are theſe. "(TEACH 
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the anſwer will be. 


found 1351. 185, 2 d. 
for firſt 347 being 
multiplied by 7 (the 
flven 
fhillings ) produceth 
| 2429 ſhillings, then 
Uviding 347 by. 2 
and 3 ſeverally, ( be- 
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X11. When the given price of an Integer cots 
fiſts of ſhillings and pence, brit multiply the number 
of Integers whoſe value is required by the ſaid gi- 
yen number of ſhillings, and ſubſcribe the product 
as ſhillings, then divide the ſaid number of Inte= 
eas by the ſeveral denominators which are corre- 
pondent to the aliquot parts contained in the gi- 
 vefi number of pence, and ſubſcribe the quotient or 
uotients underneath the aforeſaid product of fhil- 
Jings, all which being added together give the 
number of ſhillings which anſwers the queſtion : So 
347 yards of cloth will 
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pos'd of ; and ; of a ſhilling) the quotichts will be. 
173*and 115 4,that is 1734.64 and 115 5.84. Laſts 


ly, the ſum of alt is27185.-29. or 135/. 18s. 24. 
More Examples of this kind are theſe. 
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XIF. When the price 'of an Integer conſiſts of } _. 
ſhillings and pence, and that ſuch ſhillings and lit 
pence jointly conſidered do make an aliquot part' pa 
of a ponnd, it will oftentimes be a briefer way thatt 
thar in the taſt Rule, to dividethe number of Inte-" 
gets, whoſe value is required, by the denominator. 
of ſuch aliquot part, ſo will the quotient me 
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a | ant 4 Agnrparisi, fo 
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ts | ofa pound. Thus if it bedemanded'what 767 yards 
" | will coſt attherateof 6 5. 84: the yard, theanſwer 
' will be found 255 }. 13 5.4 d. For ſince 6 5.8 4is ant 
aliquot part, to wit, + 
of a pound, [divide y. vy. &d. 
767 by 3,10 there ari- 1...6 : 8.. 767 
ſeth in the x ogg pp gr fs Ee 
255 2, Or 255 {.:13-4. ) 765 (288..12: 
Me oehich is the an- 3 7 107 CO MY 
fver of the queſtion. Nore that the Aliquor parts of 
a pound convenient for this Rule are theſe expreſt 
in the following Table. | 
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XY.When the given price of 1 or an Integer con= 
fiſts of pounds, ſhillings.and pence; reduce the ſaid 
pounds and ſhillings- all into ſhillings , then pro- 
ceed according to-the 13 Rule of this Chapter : So 
$17 C.at 3/.: 175. 54. per C. will be found to amount 
unto 2001 /. 4. s. 5 4. for having.reduced 31. 17 s.1n» 
to-77 5. I multiply 517 by 77,,aud write. down the. 
[8 | particular 
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particular produdts ; then for the 5 pence which is 
compos d of the aliquot parts {and5 ofa ſhilling, 
take { and ; of 517, and ſubſcribe the quotients or- 
derly underneath the aforeſaid products: Laſtly,ad: 
dingfall together the ſum js 40024 9.5 4or 2001 [; 
4 5. 5 4.for the anſwer of the queſtion: 
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More Examples of this Rule are theſe following; ' | 
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The cxmpl? 1aft ment me Sts (of thoſe que- 
the hardeſt to-be reſolved” | 


price of 14 lh. and ſo there yet reitiafn 5b. whok 
price is found by taking 3 Tf the.price of 7 th. wiz; 
the price of 7 1b.being very near 7 5.2 3d or 86 * 4: 
Amulriph 85+ by 3, and divide the quotient, by7: F 

there ariſeth 37 45083 5. 1. very near z laſtly, 
all being added together, the ſum is found oF 


a farthihg/(ir'1$ amitred, _but it is ſuppoſed to fol- 
low this note t,' for 'which ſurpluſages -fome re- 
ſpect ought tobe had-in' adding al together : Now 
oY albeit, in reſolving queſtions after this practical 
manner there will be Tome error, yet the loſs for 

z the moſt part will be leſs than ia farthing, which 

is inconſiderable. \ | 

XVY11. Whenthe price of 1 or an Integer conſiſts 
of divers denominations, as: pounds , - ſhillings, 
pence; and the price of a certain number . of Inte- 
gers, which exceeds not a ſingle figuregs required, 
work as in the following Example : viz.” If it be re- 
quired to find what 3 C. miuft coſt at 3:13 5.7 + d. 
per. C, it 1s evident that 8 C. muſt coſt $ times 3 /. 
C. L. I, d. "XS. 
amen {46545 1 1ovedy [35h i ned v7 
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WET 3 in 
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XV1IT. When the price of 1 weight is known, 
and the price or valae of z Cto wit 11216.) 1s re-: 
quired, the anſwer may ſometimes be given-more 
ſpeedily thanby any of the former Rules, by this 

Rule which follows, viz, Find. the number of. far-': 
things contained inthe given price of 1 1b. Wei ght, 
. then take tyice that number, F ſhillings, And;once - 
-thar_ number of goats, and. having adde them. to- 
gether the Jum mo give the value of 1 C.* jp wit 
112... mehr: Fir be demanded what. 1, C 
112 lb. we o Cheeſe will coſt -at the rateaf 34 
pence the pound, Wuts © the” : VE will be 14. 
105; + 6 ” 
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things contained OT 1: ie | 
of 4 Pound Web lit is 5 > es 
| Eons 29 e 


= 
or, lings a of RT 2s HEL! :; kf \L eng 
4 | # Gtoats make 1. 13 cite nin: 62500 
11 Thereforethe ſim Chiehi Ta 7 


thepriceot t- C. or 142 4p, * 
\ weight) is... 
:;.M. The reaſon of this Rule is evident , for if 1 lb. 
i WW weight coſt 13 farthings, then 1412/6. muſt neceſſa- 
rily colt 112 times 13 farthings , or (which is the 
F ſame) 13 times 112-farthings ; but 13- times 112 
I farthings are equal co twice thirteen ſhillings toge- 
i ther with once thirteen groats; becauſe 112 far- 
4. things are compoſed of twice 48 farthings(or two 
. BW fChillings) and of 16 farthings ( or one groat ;) 
wherefore the truth of the ſai Rule is evident. 
Another Example,when Sugar is at 5 34.the pound 
weight, what is the value of 1 C:(or 112 {þ.weight?) 
Anſw.2 1. 11 5. 44.Forin 5: 4 are : E 
contained'22 farthings, therefore 1. vY. 7 od. 
the donble of 22 ſh lines is ©. £1440 
22 Gtoats'make.'.' - # 
Which added together give 
the price of 1 C.or m2 ib.t9 
f wit . wy 0+ 4 h 4 
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« Integers conſiſt of ſome number of * 

C pounds not exceeding 10, the gdin of * impending p 

"i as many /like Integers. and "known - pin Int 7 

(parts of an Integer as one will 1 NAY © and Fattors 

C befound very-briefly by the follows lawakces. 775 OL 

4 ing —_— viz. If 100 1.” gain3/l! what. is the 
X 4 gain 
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xs Chapter,a write dQW Pro! 1s. 
749 L165, 64,: Then ons the ſaid pradudt by | 
100 (the, firſt pom in this Rule $4 Thr) of my 
manner, iz. I divide 749 Pound jy 199,whic i 
PeFformed by :cutting off tows ads the right hand 
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Fi two laſt places: of 740,. ſo the quotient gives 7 
pounds,and.there will be a remainder of 4© pounds, 
which 40 pounds I reduce igpto ſhillings,ſfothere will 
ariſe 800;. ta which adding the 16 5, 'Which ſtand 
in the plice of ſhillings, the ſum will be $r6lhillings; 
theſe are alfo to he divided by 100 (by cutting of 
om places.as be fore,) ſothe quotient will give-8 
llings, and there. will-remain 16 ſhillings, which 
being reduced to. pence, and unto them 5 pence be- 
If added (to wit the 6 Pence which ſtands in the | 
place of pence) there will ariſe 198 pence; theſe al- / 
ſo are to be divided by 100 (by cutting off two pla- + 
£9: to- the right "as as before,) ſo rhe quotient % 
C162 gives 
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XX. When the-given:gan of (or allowance for) I | 
100; Integers conſiſts of Þ nymber of pounds © ! 
. notexceeding 10,together with ſome Aliquort par IF - 
__ of a pound, the operation will be little I 
_ different from the laſt mentioned Examples, a | : 
 may-eppeer by-the reſolntiorof the ſubſequentque 

ſion, viz. What muſt be; allowed far 21561: 
. 135. 46.28 the rate of, 61. 1.5 5. for 100-4, ? Anſn. 


195 L.YI.s.6 d;\thus found'; firſt I multiply the 
ſaid 2156 L. 13 £.q4 d. by 6 (the.number of pounds I - 
1m the given allpwance. 6.1. 1 5 s.Yafter the m__ +4 


- - of the laſt Examples, and ſubſcribe the produ&: 
#-* . which i 12940 /. underneath: the line as you ſer; W/ - 
-_ - © then fince 1g -. are equalto 57. . together with LW. 
|. - TrakeZof21567. 13s. 4d; whichis 10781. 6:.84Y ; 
Y likewiſe; of the faid 2156 L 13-5. 4 d. £0: wit, 539k Ml © 
_ 35.4 and having ſubſcribed theſe quotients vn 
©- -Jerneart-rhe product firlt found; and added rhe if. 
_*Wtogetder,' find 14557 /orace. odd forthetoral MN + 
" product, with which proceedias' in the formet Ml | 
" Examples; andiſoat length the eAnfwer is found I : 
be 145 /. 11 5.6 4 View diligentlythe operatia il | 
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- Gp value in another kind. But fince-in ſame. « 
Re.common Way of working may. be. much cob 
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trafted, I ſhall endeayour to ul the moſt com-\ 
pendious ways © perform this eſs..* - 
IL. In exchabgihg;of der 0 different kinds 
(whether they be Coins or Weights, &c.) when two 
\. things of different kinds re "compared Together, 
the queſtion may be reſelyth by one ſingle Rule of 
Three, as will evident -by<he ſubſequent Ex. | - 
amples, viz, # * *© FT 4 | 
aeſt. 1. How many Rider at” 21 $27 erlin 
pls ought'toYe received for 2511. 65,43 4, | 
of ſterling money ? Anſwtr,2 37 Riders. For the firſt | 


and third terms Inithe Rule” ff: Three, which ariſe. 
from this queſtion, being convert erted into half pence, | 
rhe proportion will be this, | & v2 


$09.1: : 126633. 237 


Oneſt. 2. If 100. Ell-of Antwerp make 945 yardeol, 
London,how many yards of Lozdon meaſure will 37 
Ells of Antwerp make ? <n/per 30 5 yards. 
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"T1 When more that two different Coint rights, 

 Meaſures,$&C. are compared together, viz. when ane 
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Which order of placing the Td given numbers 
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(or terms) being ,obſt leh pears that if 35 s 
be'accounted to ſtand if the Place ; 24 b in the 


ſecond; 3 b in the thi! = fourth ; 100 6 


in the fifth, &c. then ; Fe 1s Fhich ta nd in 
. old places to hk in Thin fifth, and ſe- 


venth Wil of Sbrily f / zpder the firſt 
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Meet ſa even-platg,cte tylts intie: fexdnd, 
a6d4cth 'PlnGtfo 10 7 ts poaderdintag? 
97H 221H / 
Theſe things premilſed, all nn which fall 
under Caſe 1. beforementioned may be reſolved by | 
ihis Rule, viz. 
Rule 
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q to igi 
45 | 49) >91}50 
HER 98 I wk i 4 ; PQ) 
a 44100)5726473 (126. 92 
y. | 
7 The reaſan of the faid Rule I. will bes manifeſt | 
by ſolving; the queſtion — "0 three fin- 
| ple Rules of three, thus: 7s n5/»-1 
Ss Ok 10 64: 65 ..44 FOPe PF hay 
Id | [C 9 "+ froyans 
- 11, 49 LH 98, 454,10 x 98. FN 
y. Tg! 955-1 wy” agg i! 116 
WI hn 6 be. } | 
wY 11145 x 10x98 116 112) a6 xS 110%: pre 


WAS. + in "D-4 45x10x 38. 


- which fourth proportional ht found, 41; "1G 
9X9Xx/\] 6. Xx. 12 
45 XIOxr g99.,; - | 
red with the before mentioned order of olaciog the 
terms given] .in+ the queſtion. diſcovers: es very 
Rule I; before expreſtin;words: | 

Note, when, the ſame nanibers happen. to be 
'Multiplicarors in the. Dividend, and.a}ſ@ inthe 
Divifor, fch, Maltiplicators may "be cancelled ig 
both, and /qurrg much Liboug will oftentimes be 
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346  FPFechanges of Coins, © Afptendix\ 
Such which have much practice in calculating 
Exchanges, and do exactly knaw the rate or pro- 
Portion between two different weights or mea- 
- fures or coins, which they ; would compare toge- 
ther, may by the Rule of Three frame Tables of pro- 
portions for the more ſpeedy reducing of a given 
quantity of one kind of weight, meaſure, &c. into 
a quantity of the ſame value in another kind of 
weight, &e. In the expreſlitg of which propertions 
it wilt be' very. convenient that the firſtmumber or! 
Antecedent of each proportion be made:Tz or unity, 
and the ſecond term or conſequent a Decimal, or elſe 
a mixt number whoſe Fractional part is a Decimal, 
for then the Coin, Weight, -&c. of the one place 
(whoſe term is 1) may be reduced into that of the 
other place, by help of thoſe Tab'esand of Multipli- 
cation of D&cinials withour ſenſible ertor t For Ex- 
ample,It hath been obſerved by ſome ingenious-Mer- 
chants that 1 00 1b. of Averdupois weight at London, 
are equabunto 3946, in Paris by the King's beam and 
confequently 1 75. Averanpois is equatto +72 1b. or | 
.89 lb. at Paris;(for if 1co give $9, then 1 will give 
.89;) therefore any number of pounds Averdwpois 
being Fioleiplied by. 89(with reſpeCt unto Multipli- 
cation off2ecimals, explained in the '28 Chapter of 
the preceeding Book)will produce pounds of Paris: 
Agaty, ifi89 4. vfParvis beiequal to roolb; Averdy- 
pois,then 11b.of Paris will be near equalito 1: 123 516. 
of Averdupois ;, therefore:any number"of. pounds of 
Paris being; multiplied *by - 1. 1235-'witl produce 
Pounds eAverdipmevery:near.. 27, | 
Upor this ground t -have colleCted. the propor: 
tions'in-the following Tables, wherein.I would not 
have any to confide further than they ſhall. know 
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" | them to be agreeable to truth, for I have only de- 
rived them from thoſe detivered by Mr. Lewis Ro- 


berts Mer chant, in pls Map of Commerce Printed 
at Tondo. Anno 1638. and do herein only aim 


at. the laffrottion of Ne enions Merchants and Fa- 
Fors ih" the briefeſt Say 'of caleulating their 


exchanges, the rate or proportion being truly 
known; in which praftice, Decimal Arithmertick 


(which hath no Enemy but the Ignorant) will be 
very ſerviceable. 
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348 Appendix. 
__ is WF. 4 $8134. 
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4 Table for the. Redu&fon of Aveidupois 
; : F | SO | IP 1 
. Weight at London, ' to. the Weights of 
k. divers ,Foreigs Cities and remgrkably 
Places. . ;t) | 295 | 
<p \ LON 
ſ De . 
| Antwerp 9615 
Amſterdam 9 
Abbeville 91 
Ancona I .282 
Avignon T .12 
Burdeaux 91 
Burg oigne .O1 
| Bollonta I 25 
| Bridges 98 
One pound | Callabria 1 .3698 
FO TI— —rpgy——————- 
ois weight —_ + 8474 
t London, | neple Loder ; 
makes at | Deep | 91 
| | Dantzick_ I .16 
Ferrara I .3333 
Florence I',282 
Flanders in ad 
general 
| Geneva 
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4: 1.4054 ſuttle. 
W 2 Genoa, by 1 TT 
> . % Heowbingn) 4 62" +} 
| | wrpmarne. ; +05 "2 'y 
4 Lixborn,; .: 003 -- ; 
4 ; 4:C 1 ,07 Fommon weights 


Lyons, ; .98 ſilk wetpht. 
| .9 cuſtomers weight. 
Leghorn, 1 33333 - 
Millan, . I-.4285 
AMirandold, - 1 .3333 
88 


Norimberg, R 
One Pound | Naples, 1 .4084 
of Averdu-. | Paris, nM 
pois weight | Pr ague, 33 
at London, 4 Placentia, 1 . 3898 
" makes at Rovedel, KF. au 
Rome, BE 
| Ronan, . oB7g by vicont, 
| |. +9017 Com. Werght. 
— £4, a5 
Tholonſa, $ .33 
Turm, 7 600 
7 Venetia, 1 .5625 ſuttle. 
.9433 groſs. 
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350 Of Emnchanges, Oc. Appendiy. 
The uſe of the preceeding Table will be manifeſt 
'by the ſubſequent example, viz. Ra T2 
How much weight at Dartzich do 320 Ib. Averdui 
pois make ? Avſwer, 371.2 1b. Seck in the precedeny 
| Table for Daurzick,and right againſt it you ſhall 
find 1 .16 which ſhews that 1 b. Averdupois ige 
- qual to 1.16 /b.at Dantzich, therefore multiply 329 
by 1 .16, ſo will the product be 351 .2 1b. of Dan: 


xziok, as by the Operation is manifeſt. 


Aver. Damz. Aver, Dantz. 
I:1.16:: 320 : 371.2 
T.16.-:* 
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4 Table for the Redudion hk the - Weights | 
of | divers Foreign Citi's and remark-| 
- able Plzces to Averdupols Wei ght at 


Logon.” | 
.F " { 1b. | 
Antwerp I.04 
- | Amſteragm | L.IILL 
| Abbeville 1.0989 
' + Ancona = TT 79 
| Avignon 2 "$928 
| Burdeanx = | 1.0989 
j. Burg ayne -2 {| 1,0989 
1, Bollonia I EI 2 
= | Brigges 8 I.0204 
= Callabria % |} .73 
'D &e Callais Pr Ss & «$345 + 
= | Deep = | 1.0989 
Y -{ Dantzick RV .862 
2 | Ferrara E274} 
4 | Florence " 7 
O y— 78 
Q ys) 
© | Flanaers In | 
general = | +9433 
{= 
Geneva | : 1.09 
F 25 ſuttle, 71 
Geroed | 
L groſs, L C7 
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| am. 1 lb. D 
| | Amour | [1 .o865 
| | Holland SEA | I ,0526 
7 Lixborn | | 1.135 4 
| common welght. 9345 | 
Loni weight. I .020g. 
cuſtom weight. wo } 1.1111 5 
Leghorn | w} +75 þ 
Millain + hn I 
Mirandola | 4 75 
| Norimberg 8, r .1363 P 
Na WI. = 
= aca | 8 I. Ling 
'> | Prague eN 3 x, 2048 
EY Placentia © | . 92 
'D | Rotchel = | 8928 
by Rome . | YL 7874 
a= M0 g Vicont, | 9 I .142. 
ouan © 
| G common weight. | B |r .1039 
« Sevil &® | 02 
O 9259 
Tholouſs | | 8928 
Turin | .32 
ſuttle, my 
Yenting Z 
| groſs, | | 1 .06 
LF eennd 3 LIT «23 


| Chap. hip. 18. Weights and Meaſures. 35 a4 
The vſe of the laſt mentioned Table,will be ma- 
nifeſt by this example, VIZ. 


In 224 lh. . weight at Henkigglion many pounds 
Averdnpois ? 
Anſw. 243-376 lb. 


Seek in the Table for Hambur ,and right againft . 
it you will find 1.085: 5, which fe weth that 1 .of 
Hamburg makes 1;0865 lb. Averdupois ; therefore if 

1.0865 be multiplied by-224 the produtt will be 
pounds Averdupois. 


T © © © I 0865 we 224. 
224 _ 


«ms —T}_ 
—— 


43460 1 
21730 ; 
21730 


_ 243]3760 
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| and remarkable places. 


4 Table for the Reduttjon of "Ev T4 Ell 
tothe Meaſures of divers foreg __ 


One ell at London makes at 


— 


r Amſte FEY 
| Antwerp 

| Bridges 
| Arras 
Norimberg 
| Coler 

| Exfte 
Maſtrich 
'F rankford 
| Damzick, 
Vienna 

| Payis 

< Rouan 
Lions 
Callats 


I <6 
F, 6666. 


64. rye 
"HOY - 


[1.74 
2.08 
1.66 


OZ 
I.0166 


'> Els 


Aulnes 


2.94 Þ Braces 
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A Table. 355 


i. "TT TT 
a1. 2 Liszbone  _ le $7 OY 
s, SL. |Coftila -. 1.3875 > Vares. 
if [EZ Temas 1.3825 ( 
S | Granado © 1.3625 | 
M = 5 Genoa 48033 Palmes 
| MN | Saragoſa +55 
| & Rome | .56 | of | 
= L—_ 7IRS$ Canes . 
ov IValentia 1.2125 1 
Zi - Ia GE ener rert———_ 
 Theuſe of the aforeſaid Table will he manifeſt ._ 4 
by the ſubſequent example, viz. . . . | = 
In 325 ells of London, how many ells at Autwerp? 4 


Anſw. 5 41.645 ells :- Seek in the Table far Ant- 
werp, and right againft it you ſhall find 1.6666 
which being multrplied by 325 prodaceth 541.645 
ells of Antwerp, ay by the oFeracion is manifeſt. | 


F .. . 16666 ... 325 


= $47 | 6450 


£ 


_ Nath 
* ” if 
' F | Table » 
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of divers foreigg Cities . and remarkable 
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One Auln at.” | 


' One Brace at. 


Florence 
» tan 


C Aadera Iſles 


= | Antwer 
tal | Bridges 
S * Arras | 
-O-1 Norimberg 
1 Colen; 
Liſle 


Lucques 


Leghorn 


- makes at Loydor = 
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One -Vareat | 


1.2079 þ by) 
| [1.8181 10! 
4.157857 | 
Ie$035 | 20h 
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The uſe of the ſaid Table will be manifeſt by the 
ſubſequent example, viz. 

7 In 730 Aulneſs at Lions, how many ells at Zon- 

Nt. 

Anſw. 718.028. Seek in the Table for Zjons, and 
right againſt it you ſhall find .9836, which being 
multiplied by-730 produceth 718.028 ells of Lon- 

" don, as bythe operation is manifeſt. 


- OO II 4 nts, tor i 6 246% wo. — _». - Soogee: oa ra , OE ENS TIN © 


I» Saragoſa- .. 4 4 
Rome F -Þi"! 
Bar ſelona 
Valentia 


makes at Londen 


Fo s One Palm at Genoa | | 


One Cane at 


= 


Eons .9836 » 3« 730 
730 
295080 
68852 


7180281 


359 Exchanges of. Cogns, Oc. 


ut one and the! ſame kind of money doth often riſe 
d fall. in is yalue in foreign. parts : -For which 
tauſe l how (efed che pains of calculating Decj- 
nal-Tables for Cojzs, yet to give ſome light. to ſuch 
ks read modern relations, and want ,expetimental 


knowledge inthis matter/l ſhalkhzre-inſerc a Tel 


in the ſaine (eſtate as I find it in thte{aforeſaid 


Map of Commerce, and refer theReader, for futther 
fatisfattion, to the Tables in Rider?s Diionaryxon- 
cerning Coins, Weights, and Meaſures, both ancient 
and mbdern/ -_._ .. : | 


” = 


Appendix, 
' Note, that one and the ſame kind of Weight or | 
exſure doth Teldom or never alter from irs pecy- 

liar quantity; in the Kingdom or Common-wealth, 
where ſuch js or meaſure was firlt eſtabliſhed ; 


of Fu halts f London, with aur TY | 
reign Citzes. ; 
ch 
4” === S 294 - xo 
al [ 26.8 : 
i I Placentia fterl, _ 64 for 1 Crown 
et, | Lyons -64 for - 1 Crown 
T A f Rome 66 for 1 Ducat 
1 Genoa + 65 for 1 Crown 
c e Milan 6443 for 1 Crown 
| Venice 5o for 1 Ducat; 
Js Florence. -. 53.zfor 1 Dacaton+ 
<= | Naples 5o | for 1 Dacxt' 
' am; Lecchia in }Þ 2 Me _ 
mY { Calabria [ 50 for 1 Doſe, 
#- oe 6 rg 51 for 1 Ducat 
©: 0 Palermo, 57x for 1 " Daves, 
-8 }] eMeſma. 2H I Ds 
<=, Ant wer \ [h1ll,. 
1,58: 1”; ka 57 Lfor 1 Dicat- 
: E. Saragoſa - +399; :for  Ducat. 
"2 Barſchona | 64 - for 1 Ducat, 
Lixborn 57 2 fof t Ducat 
Bolloria | 53 <for i Ducatol 
Bergamo $52 for 1 Dncaton 
Frank fort 59 for t Flor 
| Genon 83 for x Crown 
Lonaoy 
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Londonexchangeth in the denomination of pence 

6 with all other Countries, Artwerp atid thofe 

. neighbouring Countries of Fl4znders and Holland ex: 

Pee which it exchangeth by the entire Pon 
20 FO kat (or ſterling.) . 
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CHAP. IV. 


Proflical. Qaekions about various things : viz. 
; Tare, Tret, Loſs,Gain, Barter, as. 
and Meaſuring of Tapeſtry. 


Of abatements N the trade of Merchaadice there 
rap "wr oeaghh L are in uſe various allowances, and 
viz.1. Of Tare, abatements, known by the names of 

.  Tare, Trer, &c. concerning which [ 
ſhall give a few examples, whereby the praQtical 
; Arithmerician will eaſily ſee, that there is more 
"difficulty i in the name than in the thing ;- for the! 
rate, 'or proportian agreed upon, in any allowance 
OT abatement (be it called. by. what name ſoever) . 
'being once known, the Arithmetical work will 
| chly be diſpatcht by the Rxle of Three, or elſe by I 
and fome of the former rules mixtly uſed, as 
will partly appear by the following: queſtions. -- | 


; Groſs weleht 5 is compoſed of the Oue mY 92 PE | 
neat werght of the commodity, and | 12 
a the Tare to wit, the Cheſt, buyeth 4 Chelts of jb 

74 


» Bit, dc. which containeth oy marked A. B. on 
the commodity. --- + ). The groſs weight 


5 : - foah Cheit in Avers! 
auf0is greater weight is as followeth. 


Ai} 


6 
"” 

Fs.” 5. 
Pn © 

* LR; 


and Tret.' 361 
nu} © "_ Ai LATE niet vale. 1D 
p B, | 10- «0+ 3: »..».: 20 
COLES. «:- A->+ + 32 
= . 2D [10 63 oh cod BY 


The total groſs eight 44 .-- 1 ++ 13 


+ | | Now ſuppoſing the Tare or weight of each Cheſt, 

, when it is empty, to be 37 /b. the queſtion is what 

| neat weight of Sugar will remain, when the total 
| Tare is ſubtrafted ? Avſw. 43 C. 09. 4b. 


e. fo " CS | Ib. 
d from I 1 
44 + - I. 13 
p | Subtr. 1 .; I: .. 08 
: Rem. 43 = M , p o5 the neat weiobt of SHge 


Queſt. 2.1f from 990 C. 3 qu. 21 tb, groſs weight, 

* | Tare isto be ſubtradted after the rate of 14/b.per. C- 

on (or 112 1b.) of groſs wejght, how many C. neat will 
remain? A»yſw. 869 C.o qu. 7 7 lb. | 


). | . 7. The groſs weight being converted into pounds 

> | by the ſixth Rule of the 7th Chapter of the pre- 
| Ceeding Book, will give 110985 6. 

r | # Then bythe Aye of Three. 

4 Yo II2.14 :: 110985 , 13873 + 

"i or. 8. 1 ;; 10985 . 138734 

On | | | 


> 1-8 1. From 


%. 
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362 . Tare, Tret, | Appendix. 
lb. 
III. From 110985, the groſs weight : 
Subrr. 138735 the total Tare, 


| | G6 a: ©. 
Reſt neat 971117 = 867 ..0 .. 77+ 


Note, when the number of /b. to be abated per C. 
for Tare.is an aliquot part of 112,as in the laſt men- 
tioned example,where 14=3'of 1 12, the operation 
may be thus ; 


© CC > Oo GC 
E434: 62 20 (323. 2-3-3 13% 


L—— | e— 


3 of 


34= O00: ©: Iop 
21/h—= 00: © * 02+ 


—— 


T- 123 : Z3:: OO 


Total Tare 123:3: 13% 
Reſt neat 867:0: 077 


Qweſt. 3. Suppoſe at ſome City, there is a Cu- 
| ſtom in ſelling of certain Merchandice by 
Of Iret. weight, to allow or caſt in as an over- 
plus to the buyer, 4 /b. weight for every 100 |þ, 
weight that is bought, and in that proportion for a 
greater or leſſer quantity. Now 1t a Merchant buy 


1175 lb. weight of ſome commodity, and.is to be | { 

allowed thereupon after the:aforeſaid rate,the que- |} - \ 

ſtion is, how many 1b. weight-ought he to receive Þ | 

in all? 4»ſw. 1222 4b. weight. 
I©O, IO4 ;; II75, I222 


Som S - $and. ny 


This. 


. | Chap. IV. Loſs and Gain. 363 
 Fiis kind of allowance is commonly called Tee. 

Queſt. 4. Suppoſe a Merchant hath 1222 16, 
weight of a certain commodity, part whereof he 
bought at a certain rate per {b. and the reſt was al- 
lowed to him or calt in as an overplus, after the 
rate of 416. weight for every 1001b. weight which 
be bought ; the queſtion is, 10 know how many 
7 pounds neat -weight he bought ? Azſw. 11795 lb. 
1- F weight. | | | 
n 104- 1009 :: 1222. 1175, 


This queſtion is the converſe of the former, and 


b, ſheweth how to make abatement for Tree. 
; . Queſt. 5. If from 55 C. 1 qu. of groſs weight 
| Tare is to be ſubtracted after the rate of 16 lb.ptrC. 
and from the remainder Tret is to be abated after 
therate of, 4 /b. per 104 1b, the queſtion is, what 
the neat weight 15 worth in money after the rate of 
8/.8 5. for every C. (or 112 1b.?) Arnſw. 382.71. 
I. The groſs weight in 1b. is 6188. 
I]. 113 .-16 : : 6185S. . 884 
Us | .O0r7.: 1 :: 6189 , 884 
N' III.  6188-884=5304 
T- JF. 104. 100: : 5304. 5100 
b, F, T12.. $53 2: 1: $100 $0223 
2 


uy Qzeſt. 6. A Merchant hath bought 
be | Linen clothat 11 5s. per ell, which pro- 
e- |  ving worſe than he expeCted, he is wil- 
ve | ling to ſell it at ſucha price that he may loſe pre- 
F cilely after the rate of 1 7 /. for every 20 /. that he 
 lidout; the queſtion is to know at what price he 
- Ought to ſell the ell, that the proportion in the 

4 | £4 | ſaid 


Of Loſs and 


Gain. 


364 Of Loſs, and Gain, Appendix. 
ſaid loſs may be obſerved ? eLrſw. 105. 1 d, 
per ell. 


TI2o . 183::11 : 10 7} pence 


Othermiſe, 
F- 
© 20 - I +3782 
IL.11— 55 = 10 ;L 


Oueſt. +. If 100 lb. weight of any commodity 
coſt 30s at what price muſt 1 /b. weight of that 
commodity be ſold to gain after the rate. of 10 /, 
for every 100 laid out ? Anſw. 3 35 d.per lb,weight, 


£.- 100-. 110.22, 30 5 33 

IL.i00, 33 ::, 1 . $22 5. (01 3 x34 

Oxeſt. 8. A Merchant ſelleth a parcel of Jewels 
which coſt him 2 50/1, ready money, for 5591. pay- | 
able at the end of 6 months ; the queſtion is (his 
ſccurity being ſuppoled to be good) what his gain 
was worth in ready money upon rebate of intereſt 
at the rate of 6 /. for 1001. for a year? Anſw. 300. 


$59-—250==309 
IO3 . I100:: 309, 300 


x > es a; De. a... 


Dueſft. 9. How much Sugar at 8 a, ptr 
Of Barter. 1b. weight may be bought for 20C. of | ; 
mg Tabaco at 37, per C.? Anſw. 1800 lb, 
weight of Sugar. 


-_—_ 


os 


" Chap. Ve Barter, and Fattorſhip. 365 
9 OM 1 30700 - 
Tl 5x + I :: 60. 1800 
Oueft. 10, A. hath 100 pieces of Silks, which 
are worth but 3 . per piece in ready money, yet he 
barters them with B. at 4. b. per piece, and at that 
rate takes their value of B.in Wools at 7 /. 10 s. per 
C. which are worth but 6 /.per C.in ready money,the 
queſtion is to know what quantity of Wools pays for 
the Silks, and which of the two A.or B.is the gainer, 
and how much? A»ſw. 53 £ C. of Wools pays for 
the Silks, and A. gaineth 20 /. by the barter. 


: FA Tz + .17:: 400. 537 
1 | 7 I . 6 :: 537 «- 320 
: Or 75. G6 :: 400. 320 


f. 


$0 it 1s evident that the true worth of the Wool 
which B.delivered was 320 Lfor which he received 
only of A, the worth of 3oo /. in Silks, and there- 
fore B. loſeth 20 /. by the barter. | 
s : Queſt. 11. & Merchant _ to his Factor 
600 l. upon condition that if the Fa- , . 
(tor vn it 250. of his own mo- - prep 
ney,& beſtow his pains in managing for computing of 
the whole ſtock, he ſhall then havez Fa#ors allowan- 
parts of the total gain. The que- _ m_ 
ſtion is to know what ſtock the ſecond Chapter of . 
Faftors ſervice was eſtimated at ? this Appendix. 
Anſw. 150 l, 
1. The FaQors part of the gain being ;,the Mer- 
c chant muſt neceſſarily have the remainder, which 
is 2, 
I. 3. 3 :: 600 . 400 | 
[11.400 — 250 = 150 


& 3 Queſt. 


= a - 
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Queſt. 12. A Merchant delivereth to his Fator 
3201. and permitteth him to add to it 64 7.” of his 
own money, to be employed in traffick , and by 
agreement between them the Factors ſervice is eſti- 
mated equivalent to a certain ſtock; which is ſuch, 
that if the total gain' be divided proportionably 
according to thole three ſtacks, the FaCtor is' to 
receive 7 of the total gain, in conſideration of the 
faid imaginary ſtock (being the value of his ſer- 
vice;) the queſtion is to know the full part of the 
gain-belonging to each, and what ſtock the Factors. 
ſervice was valued at? Anſw. The Merchant Zof 
the gain, and the Factor +, whole ſervice was ya- 
lued at 96 1. fock, 


T1. 320+ 64= 384 
+. 7:2 06-96 


320 

TIT. 64. 

{. -96 | Þ 
.480 . 1 - 160. + 


Queſt. 13. Ita plece of Arras Hangings, in the 
bf Meaſurin f form of a long ſquare, hath for its 
Zopefby. "$7 length 6 {yards Evzliſh,and breadth 4 

: yards; how many ſquare ells ,-of 
ſticks Flemiſhare contained in that piece, when the 
length of a Flemiſh ell is equal to} yard Engliſh? 
Anſwer, 44 5 ſquare ells or ſticks Flemiſh. 

Foraſmuch as by ſuppoſition, a Flemiſh ell in 
length, hath ſach proportion to an Ergliſh yard in 
length, 2s 3 to 4, and conlequently the ſquare of 
the one to the ſquare of the other, 'as 9'to #5. 

_ ex =. Tnpeforn 


f) 


by v3 Go CY >} CO. Oo = 


RES 
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' Therefore in a direCt proportion. as 9 isto 16 ; ſo 
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is any given number of {ſquare yards Engliſh to a 
number of ſquare ells Flemiſh, which will take u 

equal ſpace with the ſaid ſquare ells Engliſh. Alſo 
in a direCt proportion, as 16 is to 9, ſo is any gi- 
ven number of ſquare ells Flemiſh to a number of 
ſquare yards Engliſh, which will take up an equal 
ſpace with the ſaid Flemiſh ells: Therefore to reſolve 
the aforeſaid queſtion, firſt find the number of ſquare 
yards Engliſh contained in the ſaid piece of Arras,by 
multiplying the length and breadthin yards mutually 


one by the other, then proceed according to the a- 


forefaid proportion 310 the work will ſtand thus, 


I. 64 x 4= 25 ſquare yards Engliſh, 
11.9. 16 :: 25.44 3 {quareells Flemiſh. 


Othermiſe. 


6 i yards Engliſh in length give . 
by the Rule of 7 uk in Fn ns $8 x ſength. 
Alſo 4 yards Exeliſh give in Fle- 
miſh els —— - — 
Therefore the product of the thep 
4 


5 £ breadth. 


q 


8  multiplyed by 5 &,gives for the 
ſuperficial content as before . ... - | 

Breſt. 14. If a piece of Tapeſtry in the form of 
a long, ſquare be in length 15 5 ells Flemiſh, and in 
breadth 4 3 ells Flemiſh, how many ſquare yards 
Engliſh are contained in that piece, when 4 ells Fle- 
mſh 1n length are equal to 3 yards Engliſh? Anſw. 
37 zz {quare yards Engliſh. | 

FF 8 45 = 66:54. 

TH. '. 6 :3 665% $9 35> 


4 
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CHAP. V. 


Concerning the Intereſt of Money, and the Con- 
ſtruction of Tables to that purpoſe. 


I.YFN reſolving queſtions concerning intereſt of 
money, four things are to be well obſerved , 
to wit, Firſt, the Principal, or Money lent for gain 
or intereſt ; Secondly, the time for which the ſaid 
- Principal is lent ; Thirdly, the rate or proportion 
which the Principal bears to the ſum of the princi- 
pal and Intereſt ; and Fourthly, the intereſt it ſelf : 
So if 100 1. be lent upon condition that 106 /. ſhall 
be repaid at the end of a year, the ſaid 1001. is 
called Principal ; the time for which the ſaid prin- 
cipal is lent is one year ; the proportion which the 
principal bears to the ſum of the principaland inte- 
reſt is ſuch as 100 hath to 106; Laſtly, the intereſt 
it ſelf is 6 /. oy : ox 
11. Intereſt is either Simple or Compound. 
I, Siniple Interelt is that” which ariſeth or is 
. computed from the principal only : So if 100 /.be 
lent for two years, the ſimple Intereſt thereof after 
the rate of 6 pounds for 100 pounds for 1 year will 
be 12 pounds, viz. 6 pounds due at the firſt years 
end, and 6 pounds due at the ſecond years end. 
' JF. Compound Intereſt' is that which ariſeth 
from the principal, and alſo from the: intereſt - 
thereof, and therefore it is called intereſt upon 
intereſt: Soif 190 pounds be lent and forborn 3 
ears, and compound intereſt thereof is to be com- 
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Chap. V, Tatereſt. 369 
' | putedafter the rate of 6 pounds for 100 /. for one 
: year”; there will ariſe beſides the ſimple intereſt of 
the principal for three years,the intereſt of 6pounds 
(due at the firſt years end) for 2 years, and thein- 
tereſt of 6 pound (due at the ſecond years end)for 
one year following. "If "40h 
V. Rebate or diſcompt of money is, when a ſum - 
of money due at any time to come, is ſatisfied by 
f | the payment of ſo much preſent money, which if it 
» | were put forth at a certain rate of intereſt for the 
a F faid time, would become equal to the ſum firſt due: 
d } Soif 100 pounds be due at the end of two years, 
n | and is to be ſatisfied by the payment of preſent 
l- F money upon rebate, after the rate of 6 pounds per 
: | centum, per annum, ſimple intereſt, there ought to be 
l | ſo much ready money paid, which in two years 
S. | after the ſaid rate of intereſt- wonld be augmented 
- | unto 100/., In like manner if the rebate or diſ- 
, compt were to be made after any rate of com- 
. pound intereſt, ſo much ready money ought to be 
| paid, whichat ſuch rate of compound intereſt,for 
the time agreed on,would become equal to the ſam. 
firſt due. Examples of the manner of computation by 
; rebate may be ſeen in the tenth and fourteenth 
Rules of this Chapter. 
| 


VT. In the taking of intereſt, or uſe money, for 
the loan or forbearance af money 


lent, reſpe&t muſt be had to the rate 
limitted by A& of Parliament, which 
now reſtraineth all perſons from ta- 
king more than 6 /. for the intereſt 
or uſe of 100 /. lent for a year, but 
What part of 6 /. may be taken for 


the intereſt of 1001, lent for half a yeer, a quarter 


The foundation 
upon which the 


. Rules for com- 


puting ſimple 
intereſt are 
grounded. 


of 
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. 250 Intereſt. Appendix, | C 
of a year, a month, or any other part of a year, 
is' not expreſt in the ACt ; In.this caſe therefore we 
muſt obſerve cuſtom and daily praCtice,ſo we ſhall 
find that 3. is uſually taken for half a years inte. 
reſt of 100 /. and 30s, fora quarter ofa year, 
&c. by which praCtice, this following Analogy 
(which is the ground or reaſon of the common 
Tales for computing ſimple intereſt) ſeems to be 
aliumed for a ſafe expoſition of the Statute, 1z. 
That ſuch proportion as the whole year (ſuppoſed 
to conſiſt of 365 days) hath to any propounded 
ſpace of time more or leſs than a year, ſuch pro- 
portion any intereſt (not exceeding the rate li- 
mited by the A@) for any Principal lent for a 
year, oughr to have to the interelt of the ſame 
Principal for the time propounded : This Analogy 
being granted, the manner of computing {imple 
intereſt, for any Principal lent and forborn any 
time propounded, will be ſuchas is exprelt in the 
Two next Sections. 

VII. The intereſt or gain of 100 /. principal mo- 
ney forborn for a year being known, the intereſt 
of any other principal money for the ſame time may 
be found out by one ſingle Rule of Three ; for as 
100 /. principal is in proportion to the intereſt 
thereof, ſo- is any other principal to its intereſt : 
SO if it be demanded what 2707. will gain ina year 
at the rate of 6 /. for. 100/. for one year,the Anſwer 
will be found to be 16 /. 4 5. For, 


» Lai MESS i. 
100, 6:: 270. 16,2(0r 16:4: © 
A ſecond Example, What is the intereſt of 175 4. 


"18s, 11 d, fora year, at the rate of 6 /. for _ 
wr * 


OT” ſac 
ear, | fora year ? Anſw, 101.11 5. 1 £2 d. as by thefol-! 
-we | lowing operation (which is performed after the 
hall ftical manner delivered in the nineteenth Rule 
te= F of the ſecond Chapter of this Appendix) is evident, 


36-41 46...4 " OE d. 
On 100.6 ::-195: 18: 11 (.10 3 IT 1 Top 
be multiply by . . 6 
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© V1IL. If the intereſt of 100 /, principal for one 
J | whole year, or 365 days be known, the ſimple in- 
Y tereſt of any other principal, for any number of 


days more or leſs than 365, may be found ont by 
the following Rule, v3z. Is 
, Maltiply theſe three numbers according to the 
Rule of continual Multiplication, to 
wit, the given intereſt of 100 /. for a _ for. 
a year, the principal, whoſe inte- | 2K 
relt is ore = the number of = —_— 
+ Cays preſcribed, reſerving the laſt days. h 
product for a Dividend : Alſo multi- _ 
ply 365 by 100,and reſerve this produtt for a Divi- 
for ; Laſtly finiſh Diviſion, ſo ſhall the quotient de. 
the intereſt or gain ſought. | 
| Note here, that the two principals, to wit 100. 
and the other propounded, are ſuppoſed to be of 
one and the ſame denomination : Alſo the intereſt 
\ LEE required 
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F required will be of the ſame denomination with the 
given intereſt of 100 /. | 

For an example of this Rule, let it be required 
to find our the intereſt of 4007. for a week, or 7 
days at the rateof 6 l. for i00/. for a year, or ' 
365 days; Firſt multiplying theſe three numbers . 
6, 400, and 7 continually (viz. multiplying 6 by 
400, and the product thence ariſing by 7) the laſt 
product will be 16800 for a Dividend ; alſo multi- 
plying 365 by 100, the product is 35500 for a Di- 
viſor ; Laſtly, dividing 16800 by 36500 (after cy- - 
Phers at pleaſure are added to 16800) the quotient 
5 (according to the fourth Rule of the 27th Chapter 
b of the preceeding Book) will be diſcovered to be 
, this decinial .4602 , which is equal to 9s. 2 d. 
1 ferth. (as wi'i appear by che brief way of valuing 
a decimal fraction in'the fourth Rule of the 26th 
Chapter.) 

The reaſon of the ahove mentioned rule for the 
computing of intereſt for days, will he manifeſt by 
this following w-y of ſolving the ſame queſtion by - 
two ſingle Rules of Three, Viz. 

| 6 x 409 
1. 100.6 :: 400, ——— 
100 
365 6 x 400 7 6 x 400-x 7 


we. Dn =p=.z + mien t CC, = 


$2 "9 WS OO FOE 00957” x ann ws ma Pa - } 


t -_ - 100 "4365 Xx 100- 
Which fourth proportional in the latter Rule of 


| , 6 # 400 x 7 Te n- vleway: 
Three, to wit, 365 x 100? eing WEI VIEWEC , 


the truth of the rule before delivered will be ma- 
nifeſt. ES: F: | 
Hence one yulgar errour in computing intereſl 
op 1s 


rule laſt given, 


hap. V. Intereſt. 373 
is diſcovered, for ſome argue thus, 6 /. is the inte- 
reſt of 100/. for a year, therefore 10.5. (or 74 of 6/.) 


isthe intereſt for a month,and conſequently 2 5.64. 
for a week or ſeven days, and fo the intereſt of 


400 |. for 7 days, computed after that manner 
would be 10 5. which exceeds the anſwer found by 


the preceeding Rule by 9 2 4. very near,which fal- 


Jacy hath its riſe from the taking, (or rather mi- 
faking) of 28 days for +; part of the number of 
days in a year, when indeed the juſt 5 part of 


365, days conſiſts of 30 55. 


Moreover, by the help of this decimal fraftion 
of a pound, to wit, .000164383, | 


which is very near the interclt of Another Rule 
for computing 


one pound for a day at the rate of imple Intereſt 


6 per cent. per annum (as will appear or days. 


by the preceeding rule)the intereſt of 


any principal ( ſuppoſed to be pounds or decimal 


parts of a pound) for any number of days pro- 


pounded, at the ſaid rate of intereſt, may be found 
out by multiplication only, viz. Firſt multiply 


the ſaid decimal .oo0164383 by the principal 
" whoſe intereſt is required, then multiply that pro- 


duCt by the number of days propounded, ſo ſhall 


this laſt product be the intereſt required ; (but 


In theſe multiplications reſpect -mult be had to the 


 eutting off of places in the products, according to 


the ſecond and third Rules of the 26th Chapter of 
the preceeding; Book;) for example,if it be required 
to find the intereſt of 1000 /. for 131 days, atthe 
rate of 6 per cent. per ann. the ſw. will be found 
21.534 +, or21/. 105,84. + for according to the 
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000164383 x 1000 x 13I=21.534,t 


But at another rate of intereſt, a peculiar decimal 

inſtead of the ſaid .000164383_(which ſerves only. 

for 6 per cent. per annum) mult be found out bythe 

firſt rule aforegoing,, before the latter rule can take 
Place, the reaſon of which latter rule doth alſo eyi- Þ} 
dently ariſe from two ſingle rules of three. f 
7X. When an Annuity payable yearly is inar. | 
| rear for any number of years, andit | tf 
The manner of js required to know what the ſame I} 1 
Jong ng -_ will amount unto, ſimple intereſt JF 
rear with al- being computed for each particular t 
bowances offim- yearly payment, from the time it be- | | 
ple intereſt. came due, until the end of the term 
of years, .the work will be as in this 
following example, viz. If an Annuity , , or yearly 
rent of 134 /. 10 5.6 d. be all forborn till the. end 
of 4 years, what will it then amount unto, ſimple 
Intereſt being allowed at the rate of 6 per cent. per 
aunum for each years rent, from the time on which 
it was dne, until the end of the faid term of four 
years? Anſw. 5861. 1o 5.6 523 d. | 
It is evident by the queſtion, that at the rate of 
intereſt propounded, there muſt be computed the 
intereſt of 134/. 10 5s. 6 4d. (due at the third years 
end) for one year-(to wit, the fourth year;) alſo 
the intereſt of the like ſum due at the ſecond years 
end, for two years: (to wit, the third and fourth 
years ;) likewiſe the intereſt of the ſame ſum due 
at the firſt years end, for three years (to wit, the 
ſecond, third and fourth years :) all which intereſt 
being added tothe ſum of the four years rent, the 
total ſum will ſhew what the fa:d Annuity will a- 

mount 


Od ene and. ae. end nc mod hs s ana M6 col.” 6 


WE 
; 3 OS - v 
bo fo 147+ ” 
. 


2469! 


| Chap. V. Tntereft. 20 
mount unto at the end of the ſaid term of 4. years. 


nal Explication. 
nly.'l- 
the years. 4.8. d 


ike | 'The: intereſt of 134. /. C1 IS. -» 8'r + tg. 
vi- | 105. 6 dat 6.per cent. per 21s ...16: 2:10.32 


anmum,, for 31s. 24: 4; ' 3-48 
ar- & The ſum of the 4 years 
lic | rent (to wit,4 times 134/-Þ Is ...538:2:0 
ne | 105-6 4. — DEED 


ar | ther give the Anſwer ofÞ ... 586 : 10 : 6.96 
e- | [the queſtion, to wit, 
m X, When it is required to find out how much 
is | ready money will ſatisfie a Debt due - wp 
ly || atthe end of any ſpace of time to > Aawer ef 
d | come, by rebating or diſcompting at ,;, me {Ne 
e | agiven rate of ſimple intereſt, it may intereft.” © + 
7 | beeffeted by this rule, viz. Firſt, 
h £ findout the intereſt of 100/. at the given rate of 
r Þ intereſt, for the time which the ready money is to 
| bepaid beforehand, then adding the intereſt fo 
f F found to 100 /, make always the ſum of that addi- 
tion the firſt term in- a-rule of three ; 100 /. the-ſe- 
cond term ; and the debt proponided to be ſatisfied 
the third term ; laſtly, the fourth proportional 
tound out by therſaid Rule of Three ſhall be the ready + 
money which ought to be paid in ſatisfaction of the 
dept propounded. - : 

Example 1. If a debt of 1001. be payable at the 
endiofa year to come, how much ready money 
will diſcharge that. debt by rebating or diſcompt- 


tg at the rate of 6 per cenr. per annum? Anſm, 94 1. 
| G F, 


% 


ſt | All which added ww 
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6 5s. 9d. 2 f. very near; for by the Rule of Three, 


106 . 100 :: 1CO, 94.3396 + 


That 1s to fay, if 106/.(which is compos'd of 100, 


principal and 6 /. intereſt) proceeds from 100 |, 

rincipal forborn for a year, from what principal 
_— for a year doth 100 /. (compos'd of prin- 
cipal and intereſt) proceed from ? Anſw.94.339g6/.+ 
(or 94 1.6 5. 9 54d. very near) principal money ; 
therefore-94 /. 6 5. 95 d.in ready money,is of equal 


value with 1co /. due at the end of a year to come; 


for if the ſaid 94 46 5.9 £ d be put forth at intereſt 
for a year,at the rate of 6 per cent. per annum,lit will 
gain 5 /. 13 5.2 id, very near,which together with 
the ſaid 94 /.6 s. 9 Ed. makes the 100 /. the debt 
firſt propounded to be diſcharged by rebate. 

. Example 2.1f 1501. 10 5s. be payable at the end 
of 73 days to come, how much preſent money will 
diſcharge the ſaid debt, by rebating after the rate 
of 6 per cent. per annum ? Anſw. 1481. 14.5. 37.1 
as by the following operatien is manitfelt, 


days |, - days |. 
£305 -. 6:42. 042 


bs. > <Þ l, L 
TT. 101.2, 100 :: 150.5, 148.71 $4 + 


That is to ſay, Firſt, I ſeek by a ſingle Rule of Three 
the intereſt of 1091. for 93 days, at the rate of 


intereſt propounded, ſaying, if 365 days (or 4 


year)gain 6 /. what will 73 days gain ? Anſw. I oh 
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\Chap.'V. Tatereſs: 77 
by a ſecond Rule of Three, if 101. 21. principal and 
1ntereſt, payable at the end of 73 days to come, 
| beequivalent to 100-1. ready -money, what ready 
| money.is 150 /. 105. (or 150. 5 ) payable at the 
ol, | end'of 53 .days'to come equivalent unto ? Sd by 
{, | multiplying and dividing (according to the rules | 
pal | of Decimal Multiplication and Diviſion explained 
in- | in Chapter 26 and 27 of the preceeding Book) the 
1+ | quotient or anſwer of the queſtion will be found 
y; | 148.7154 +,that is,.148./. 14 s. 344. + for the decl- 
al $ mal .7154 being valued according to the brief way 
ie; | atithe end of the fourth rule of the 26th Chapter, 
ft | Till by inſpeCtion only be diſcovered.to be 14-5. 3534» 
il & which rule I ſhall here once for all, adviſe the 
th U Learner to be well acquainted with, 


The Proof. 


ill Seek (by the Rule of Three) what the ready m0- 

te | xy found as aforeſaid will gain, in ſo much time 

't | It is paid before hand at the rate of intereſt pro- 
pounded ; then having-addet this gain to the ſaid 
ready money, if the ſum! be equal to the debt firit 
Propounded to be ſatisfied by rebate,the ready mo- 

_Tey was rightly found: out. So the laſt example-wall 
be thus proved, 


L::: hi L. Hof 
IO, F.2 ::148.7154 .(1:7345 


of }F > Which fourth proportional 1.7845 being added 

a & 014874154, the ſunvwill be. 15a@.4999 +, which 
Goth not want a-farthing of 150 /.105.the deb firlt 

propounded; -> > # NIC 
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XI. When it-1s required to find the Preſent 
worth of an Annuity, by rebatingor 
of the preſent diſcompting at a given rate of ſimple 
mnoreh of Anae- intereſt, 'the operation will 'be-/ ag 
ities by diſcom- 
ting at ſimple n the following example, .viz.:How 
antereſt, much ' prefent money is equivalent 
'  toan Annvity or rent of 100. per 
annum to continue five years, rebate being made 
at the rate of 6 /. for 100 1, for ' one year, at 
ſimple intereſt ? Auſw. 4251. 18 5. 95.4. very 
NEAT, 
It is manifeſt that there muſt be computed the 
preſent worth of 108 /. due at the firſt years end; 
alſo the preſent worth of 190 1. due at the ſecond 


' years end, and in like manner for the third, fourth 


and fifth years; all which particular preſent worths 


being added together, the aggregate or ſum will . 


be the total preſent worth of the Annuity, to wit 
8286150 


TIT 


in the example ahove propounded, 425 


that 1s, 425 L. 18 5. ol very near. 
The operation': by decimals (which will come 
near enough to the truth) will be as followeth, iz. 


EE £4 


1. | 106 , 100:+I00. 94,33962 t 
2, 112... 100:: 100... $9,28571 + 
3. | 118 . 100:: 100. 84,74576 t 
124 « IC00:: Iop: cBo,64516. di 
54 oy »' I00 $:3"Y0QO;, 7692307794. 
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nt | Here by the. way, from the manner of reſolving 
or | the laſt mentioned queſtion, that Rxle_ commonly 
le | called Equationof Payments, which is infiltgd on by 
as || divers Arithmerical Writers,will be found erroneous, 
w | which I thus prove. | 0 7 
nt | 1+ Since that rule aims at the reducing. of ſeveral 
er || days of payment, upon which particular ſums of 
de {| money are due, unto a mean time upon which the 
at |} aggregate or total of thoſe particular.ſums ought 
iy | tobe paid, without damage tothe Debitor or Cre- 
ditor, there muſt be neceſlarily: ſome rate of intereſt 
he | implied; for otherwiſe why may not any day at 
1; | pleaſure be aſſigned for one intire payment? 
nd |} : 2. If ſome rate of intereſt be implied;then equity 
th || requires that the preſent worth of the total ſum : 
hs Þ} payable at one entire payment, rebate or diſcompt 
ill | being made according to that rate of intereſt, may 
rit || be equal. to the ſum of the preſent worths of the 
0 —_ ſums of money, rebate being madeat the 
ane rate of intereſt. _ | | 
1 3. In regard the ſaid Rzle doth mention no par- 
ticular rate of Intereſt, it ought to be true at any 
me |} rate of intereſt whatſoever. | 
iz. | / 4 Let ustherefore examine the ſaid Rule accord- 
| ing to the rate of 6 per centum,per annum, ſimple in- 
tereſt, by taking the laſt mentioned queſtion for 
an example, which (according ta the accuſtomed 
tanner)will be thus ſtated,zzz. If: 500 Lought to be 
paid by five equal yearly payments,to wit, 100. at 
each years end, what time ought to be glyenfor the - | 
payment of the ſaid 5001. at one entire payment, 
©! I} mithont loſs either to the Debiror or Crediror. 
' 5. By proceeding according to the {aid rule of 
Equation of payments (which faith, If the ſum of the 
TY A #8 _. products, 


fe” 
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- produdts,” ariſing from' the multiplication of 'each 
particulap ſur of money'þy its;relpective time, be 
divided by the ſum or aggregate of the ſaid particy- 
lar ſums of money, "the. quotient will be-the mean 
time to be aſſigned for one entire payment ) there 
will be found three years,which time(according to 
the ſaid rule) ought to be given for thepayment of 
the whole 500 /. i 

- 6, Now if 5ool. due at the end_of three years to 
come be worth as muck in preſent mohey;as Is the 
preſent worth of an: Annuity of 100 T. to continue 
five years, then the ſaid Rule of Equation is true z 0- 
therwiſe faHe; but the preſenc worth of 500 /. due 
_ at the endof three years' to come, rebate being 
madeat tie rate of 6 per centum, per annum, ſimple 
zntereſt, will befound(by the tenth Rule of this Chap- 
ter)to- be 4231, 145.64. 3f. very near ;'alfo the pre- 
ſent worth'of the ſaid Annviry, rebate being made 


as before; is found'(as-appeareth by the reſolution - 


of the laſt mentioned queſtion) to.be 4.25/. 185.974. 
very near ;* Wherefore it is evident that the Cre- 
ditorloſeth 21.' 45.214. very near, by receiving the 
whole 509. at three years end : Moreover at 6 per 
 Fentum, per annum, compound intereſt. he would loſe 
rl, 85, 64:- very near, as will he manifeſt by the 1«- 
bles of compound intereſt hereafter expreſſed : So that 
' the lofs'will be either more'or leſs according as the 
rate of intereſt doth differ: And therefore I conclude 
the faid Rule (as alſo all other rules or reſolutions 
of queſtions which have dependance thereon) ro be 
erroneous.” * LES 1 | 
Althongh queſtions of this nature ſeldom come 
into praQice, yet he that will take the pains, Ma) 
find out ſuch a- mean tiine'as is required-by the o 
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. cular ſums payable at times 


p:V. Tuterglt. 
Rat at Fern of paymertrr; at any; 
| interell Fon, following xple, Viz Say | 

Firſt; By the preceeding tenth Ruleoft this Chap- 
| ter fad 76 \the. > preſenr/rth .of every. particular 
' ſum in the gueſt 10N; payyble at a fime,t0.. come, by 
| rebating at. the, rate of ſintereſt. agreed 90i;. .then 
find in what time the ſum. of. thoſe. prefent worths 
will be augmented unto the. tatal of All the parti- 
{I Ges according to 
' the firſt agreement, ſo fhall,the.time found out be 
' the. mean time forthe pſ ment « of the whole debt : 
| thus the mean. or equatef{time, in; the, laſt qxample 
| will be found to be'2.89759; &c: years (not three 
| Jars, as the ſaid Ryle of Equarion of _ payments 
| woul Ls it) foriby rebating at-6 per.cex; pgr 4n- 
| 
| 


mm, le intereſt, -5$0!. payable” ;at.the'end 'of 
2. 285798 © FOars to.cqme (that is.3 years and 328 
days "I hear) is, worph in- ready, {Rey 425 /. 


1B s. Sets xy nea tha the ſame ready money isal- 
fo the pseſen t valpe oo l. Anne DET at 
| the bf rate. Sf intereſt, as before hath*been fp 
feſted:But-to return-tothe-path from Wwhich-l-ba 
made a digreſſion.. ... ITY Ne 


6. Fro the prece þ rale of this Cor 
the folfo' 3 Table: Tf Tþ "are dediiced; ge e 
"coultehcion ahd uſe Ife afterwards declared.” 

5 , 2) noch ' ; 5a bis Ys ted 7 Falle; ©1139 \ MT 
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TT "Taoer Tale Toa, 7 
it | Which hewerh in} Which ſiewerh in 
decimal Lanka ofa} pounds and deci- 


pourd;the preſent |” mat. Parts of a' 
Fworth” of "oneſ © "the pre- 
3:[ponnd' due at the] D | ii "worth of one. 
2 |end of any number] 2 [pound Annuity,to 
” [of years to come, |. [continue any num- 


ber of years not 
© Jexceeding 7,at the 
" [rate of 6 per cen- 
% [trumper ann, fim- 
© [ple intereſt. 


| not ' exceeding. IT 
years, at'the'rate 
-1-- Jot's per Centins' 
"Þ per ation,” lm pl 
Intereſt.” T7 


IoT”. patch Gu TTY 
"892857 2 Wong ; 


bi 
: g 0 P12 - 89 2G 
-3 [247437 NY OO OS + 76. 
i 4 [06457 5 onþt. 13. - 499162 
5 |-769230 _ ."_ 1 5 14 - 25939 
KF, PII lo 3. 14 + 994987 
LL ISAS eee dS a 
. k 6 2 A The Ros of Table E- bf, 
# 'The nymbers.in &þ bclt Table which are plac 
I ght' againſt the numbers of years 1,2,3,4,5,0:a06 
F* "fs are decimal ney oft pound 0 of En ts mo-- 


ney bein p- the Integer, and'are thus found® (accor- 


ding to the preceding tenth Rule of this Chapter) 
þ 7.4 
£ of 166 . 100 ;: 1... 4943396 T 
T. TOWED 25 & 892857 t 
118. 100 :: 1; 1847457 f 


whereby 
voor "F425 


- V:. Tatereſts 333 


whereby it appears,that 14. dueat the endofa year 
tocome, is worth if Yeady; money,,943396 +, that 
is, 185. 10 4. 1 f.and ſomewhat more.Alſo 11. due 


| atheendof two years to come, is worth-in ready 


money" 8928) 7*,or 1715119; 74. rebate being mage: 


the like is to be untterſtood of the reſt: of the nuns; 
bers:in:Table I. which may: be continued to more 
years,: and other Tables: alſo of rebate; may be fra-; 
med-upon the ſame ground, for —_ or Prey 
the Ons Artiſt. ion 


ie The ſe of Table 1. 

The practical uſe of the ſaid firſt'Table will be 
manifeſt by ſolving this'following queſtion”; 3" Vi&o 
How much ready moriey will diſcharge 3431. I'5's. 
6d dneat theend of five years to'tome;by rebating 
3-0 intereſt at the rate 6f 6'/per centuni,per anniim? 

nfwe#4265 L 19 3.954: which'is this found-6ut 
nthe} toys 4a [right agaifſt 5years] 
FA" rhed6 cimar 7692 3;whichiſhews" that-1 4.” diſc 
i t tkehit of five years: to' come" is "Forth i in ready 
money! 56923 (that is;1s. 42 d;Y then inſtead of 
155.64 '-mentioned inthe Gueſtieri! propounded, 
taking the decimal's7 79 which 1s &gal'to 15 s. 6d. 
(theFamebein Ihg 1e luced attorfingtethe fifth Rule 


of the 24 Chapter of this LT a by 


ite "Rue W Three,” 


: 27 4, 76923 2 245477 5o . (265 g8og- = 
-: That is to fay if x: give 76933k-whdrwill gag 


775 l. give ? Anſw.265.h8os l.for multiplying 32.5 


e775 by .76923, according to the ſecond Rule of 
the 26 Chapter of the preceding 1 Book, the product 


_ be 265.9805; that i8;126 5 1.19". . 744.7 


AAag 


The « Conrad of T, able 7 


Y vi'The Sac in the freand T. able are funda out: by | 


the addition of thoſe-in the-firſt; viz. the firſt num- 
hberin the latter Tables the ſame with thefirſt num: 
ber'in the former,the ſecond inthe latter is the ſum 
of the firſt and ſecond/invthe former ; - the third in 
the latter is the ſam of the firſt; ſecond and:third in 
the former, 'and-in that manner the-reſt arefound; 

(the reaſon of which compoſition is manifeſbfromthe 
example of the eleventh rule afaregoing;)otherwiſe 


the numbers in Table I.- may, be found more. eafily 


thus,vizthe firſt number,in the ſaid Table: 1. 1s the 


ſawe with, the firlt number 4 Table 1. the ſecond 


number inthe latter Table is compos'd of the ſecond 


number 1n the, former andthe firſt inthe latter, the | 


thisd;, number; jn the latter-Table i is cam pos: d of 
hs third ngmher in the formerand the ſecond in the 

latter, .the: fourth in thelattes,- is compog. of the 
- fourth in the-farmer.andthe-third in theilatter;the 
like is to be.ungerſtood of the reſt of the numbers .in 


Table 11, which: might be continued to more. years, & - 


fitted to other rates of intereſt, hut 1 ſhall-{j are, that 
labour, in regard-a;more.equal way, of fas \PEAn 
the preſent. worth of ar ANNUEY, Agr recable to ths 
accuſtomed: and practical rates of buying and. ſelling 


Annuities of Rents, for-terms of years,is grounded 


upon # computation of intereſt upon intereſt as will 
bereafter:be made manifeſh;for at ſim ple invert; an 
Angoſty- be bet he overvained.z _ FTERTINS 


A "The iſe of The 10 


The ofe of Tigble 1; will appear by this follow. |. 
ng 


FRO - 
. - 5M 
be 
4 
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to pr—_ 


Aw MM -@ 


| the principal aſſigned, the ſecond mult increaſe 
?+3336 hf | 


Ds | | 
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inf example ; viz. What is the-prefeat. worth. of 
arAnnuiry of 100.1. per.-a7mum payable yearly du- 
ring.the term of five, years, diſcompt or rebate be+ 
ing-made at the rate of 6 per cer, per.annmmlimy 
pletintereft ? Auſwer, 425 {-18, 5.195; 4. very. neag 


- which-isthus found out, iz. ln OENENIETY - 


ketI.. right againſt five years, -1:find-this nu 
4259393;which ſhews that- an Annuity:of-1 {.-pay=- 


Sle'yearly. during five: years, /is-worth-in-ready/ 
money 4:2593931. (that. is 4 {. 5:4: 2:4 and ſomer 
what more) therefore, I-ſay, by the Rule of Three:z | 


Co 9 AEES 

F'.. 4.259393 3 2. 190*, (425.9393 
That is to fay,if 1 give 4:259393/.what will 100f. 
give? Anſwer 4251.18 5, 9:d. very near, for by 
multiplying 4.259393 by! 100, the:product (accor- 
dingito-the fecond ruleiof the [26 Chapter of ihe 

receeding Book) is: 424-9323» ithaf 15, 425 11$ 

ry near. Whict operatibg:heing com ATE 
with-the:manner ofſolving the. ſamp:queſtian; be» 
fore;-mentioned in-.the | eleventhaRule of: ths 
Chapter;. /-the great: benefit: of -Fables- of this 


kind im point of expedition will be/apparent. : 45 


XÞ, 'When it 1s required to kimnw,o: tt fo 
untoilwhat ' ſum/: of ; tnoney .any'i-pro-7i-0f rhe ſorbed” 
pouhded: principal forborn any -nm-;; pee 5% 
berrof ' years will ' at theiend of fuch \-zntereft: © 3 
term be augmented-unto,, intereſtap=-i1 1 oc? 
onintereft being compured - @t.2:given rate, there 
muſt-be found a ranka6f continual proportionals, 


more in number by one than is the number of years 


i ti.queſtion ;/: of which proportionals the firſt. 


Or 


8% 
"IRR , 
wok © T . 
BE'S* ®; 
» Xx , >, 
5 l 
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or proceed fromithe firſt;:th&/third from thes fe. 
cond; &c: in ſuth'manner or rate,:as: 106 proceeds 
from- r00{((or as -108 from'100,- if the rate of inte-- {| : 
reſt be 8 per exrum) then will the-Jaſt proportional || |: 
Bethe Anſwer. of the:queſtion': So! if 360-povnds || |: 
principal'money be pur forth at intereſt upon inte, | 
reſt; at the'rate of:6 { for 1007. for one. year,.'and | 
all forborn until the endof'4 years, there will then || : 
be due $78:743088, or 378 4. 145. 10;5:4; very ff 
os? as by the four following Rules of Three. is, mas 

) nite p $01 F ; x © y42:7s,; , 


C300 , 318 : 

109 « 106 120375 + 3370 [ 

Pee 77.50 337.98 ©. 357.3048 = 

| 357-3048.-378.743088 ©} 
332505 }3-: \ [IS] 


eli YoRe 


> 


SO 01 -- T1539, 09 2, 1 5g. be. IVE 
-**For the ſaid/300 4, will at the firſt years/end be || | 
. #apgmented unto 3487. which 318 /..being.putforth | ': 


28 & principal fort cyear, will (at.the ſeconds y [ 
end)'be augmerited' unto; 337.08;again this :339.05 || |! 


being put forthias a principal for: 1 year,will-(at' the || | + 
third years end): /be-augmented unto 3573048, id | : 
Ike manner'z97.2048 being put forth as aprincp# || + 
for 1-year; will (at the fourth years end); be ang: || \- 
mented unto.358.74 3088, which Is the'numberire- Þf , - 
quired by thequeſtion. And if the work be welbex- F |- 
amined, it will'appear (as was before declared)that If | - 
the privcipal firſt afſigned;to wit 3oo!. and thenom Þ * 
bers reſulting ſacceſſively.at the ends of the ſeveral | 
years are contimual proportionals) 12. ' theſe: ifive 
-numbers are ſo qualified, thgt-if the ſecond-Beimub 


goo | 318 | 337,08: | 357-3048 | 378.743088 | 
_ tiplied 
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lie by'it ſelf; the product will be equal 1 to the 
/produdt of the firſt and third; alſo if the: third-be | 
e- | mpltiplyed by it ſelf; the product wi be equal to 
nal _ the-product of the ſecond and foutth ;-in like man- 
nds ner, if there were more continual proportional; i Wa : 
tes | ranks= if any one proportional which is placed be- : 
ind f tween two next on-each fide of ſuch one, Fe multi- - 
en. | ylied by jt ſelf, - the produt will be equal to the - 
ry. | | prodidct of thoſe two extreams(which is a property , 
as | peculiar to contingal proportionals.) 

| "Note here by the way, that if an Two wanders 
"two numbers be propounded, ſuppole parh given” to 


hird, 4. 
00 and 318, and it be required to forth, i 
Fr tothem a third, a fourth, a fifth, _& fa Cat epi. s 


: &. in continual proportion,mulciply < proertin. 
the ſecond proportional 318-by it ©. - 
RIF, and divide the produdt 101 124 by the- Fa 
, Proportional 300; ſo ſhall the quotient 339.08 hea | 
| third in continual: roportion;In like mannerif 
multiply the third proportional 337.08 by-ir-Aelf, | 
and divide the product 11 3622.9264 by the lecond| 
þ roam 31 $the quotient'3 57.3048; ſhall bea; 
ourth in continual proportion; and after the Game 
Manner a fifth,a fixth,or as many as you pleaſe x may 
be found out. . - 
From what hath been ſaid'by way of explication! 
receeding twelfth Rule, the' following Ta- 
Þ+ ble = s deduced,the fopſtrucyon od ans "hexpol | 
l \Faltrwards declared: n= 


i 
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: The Conſtruttion of the preceeding Table Ill, 


$rany of _* | 
; The numbers 1, 2, 3, 4,&c.to 30,in the firſt co/ Fj: 
 /JumnÞSn the lefc hand ſignifie years ; the numbers Þ þ 
'445>6,7,8,9,10,11,and 12, placed at the head of the I} c 
reſt of the columns ſignifie rates of intereſt, for root; iſ a 
lent-for a year, and the numbers placed in the ſeve- | a 
iral columns underneath thoſe rates of intereſt, are 
.found out by the Rule of Three in decimals,in man- I t 
'ner following ; viz. | | 
* 

I. 00 CE 257 27 £2.06 

II. 100, 104.:: 1.04 :: (1.0816 

HI. IOO . 104 : : 1.0816: : (1.12486 


 Fhar is to ſay, Firſt if 109 /. put forth at intereſt 
for a year be augmented to 104 /. at the years end, 
- What will 1 /. be then augmented unto. at the ſame 
'rate ? Anſw. 1.0401. (that is 1. © 5.94. 2f.and ſome: 
what more) which 1.04 (or 1.040co, the cyphers 
after.the 4 being of no value in decimals) is the firſt 
number in the ſecond column belonging 94 per 
centxm, and is placed right againſt 1 ycar in the firſt 
column. I 
Secondly.,fſay if roo. lent for ayear be augmented: 
to-t04 1, at the years end; what will 1.04 /. be 
then augmented unto at the ſaine rate ? Avſw. 
1.08161. (that is 11. 15.54. 2 f. +) which 1.0816. 
is the ſecond number in the ſaid column of 4 per 
6ent. and is placed right againſt 2 years in the firſt 
column. 


— 5. - 


| on. of 


Thirdly, 


5x4 ©, AR 
" T3 War oats : 
> Gs W:. 


Chap.” V. Tttereſt:" :39T 
[Thirdly , as 100'is:t&104, 10-1s-1.0816: to 
1.124864 (or 1 {4.2 -s. 5 d.2 ft) which 1.12486'is 
the third number in the column of 4, per cextum,and 
co! I. is placed right againſt 3 years in the firſt column. 
Vers | Hence it appears, that 17. at 4 per ceurum,per annum 
the | compound intereſt, will at the end: of 3 years be 
ool; | augmented unto 1.124864 (that js, 11. 2 5.5 d.2 f- 
ve- "| and ſomewhat more.) + 
are After the ſame manner the reſt of the numbers in 
an- BY the ſecond column, as alſo in the other columns are 

' & found out (muraris mutandis.) 


The ufe of the preceeding third Table. 


| - Queff. 1. Whatwill 136.155, 64.be augmented 
: I unto, being forborn 20 years,intereſt upon intereſt 
d, F} being computed at the rate of 6 per cenrum per an- 
ne | mem? Anſw. 4381.13 5. 14d. very near, which is 
e- I thus found our, | 
rs Firſt, looking into the fourth column of the ſaid 
It F third Table, to wit, that column which hath the fi- 
'r Þ gures placed at the head of it, I find right againſt 
t Þ} 2d years the number;3.20713,which ſhews that 1. 
being continued 20 years at 6 per centum,per anmum, 
d | compound intereſt, and all forborn until the end of 
e | thefaid term will be- augmented .unto 3.20713 8. 
. | (that is 3 445.1d.2f. and ſomewhat more) therefore 
5. after the 15's. 64. in the queſtion is reduced to the 
r" | decimal .95 (by the fixteenth rule of the 23 
| | Chapter of the preceeding Book)l multiply the ſaid 
tabular number 3.20713 by 136.775 (the ſum pro- 
pounded in the queſtion) according to the ſe- 
Fond rule of the 26th Chapter, ſo the yn__ - 
| oun 
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found to be 4385565, &cthat is, 438. 13's-i1 d for 
the Anſwer'of/the queſtion; '. View the operation 
here following, /< 3 96 


3 .: 3.20713 :: 136.775 . (438.665 + 
136-775 Sts, 
1603565 
224499T |: 

2244991 "4 
1924278 
962139 

320713 


emu? 


438155520575 


Dueft. 2. if 320!. be forborn 11 years, at inte- 
relt upon intereſt at 5 per centum, per annum, what 
will be dueat the end of thoſe eleven years for prin- 
cipal and intereſt? Anſwer,5471. 6s. 1d.+. Forin 
the third column of the third Table, under thefi- 
gure five at the head of the column and right againſt 
11 years you will find this number 1.71033, which 
— ſhews that 1/7. atthe endof 11 years will at five 
per centum, per annum, compound intereſt, be aug- 
mented to 1.71033 (that is 1/. 14. 5. 2 d. 1 f. and 
ſomewhat more) wherefore by multiplying the 
faid 1.71033 by 320 the number of pounds pro- 
pounded in the queſtion) the product wilt be 547. 
305, &c. that is 547 1. Es. 1d. + for the anſwer of 
the queſtion- | See the following operation : 


% 


Intereſt. 


'r : +1.71033-1:320 « (547305 t 
320! 4 


_—L 
———_— 


3420660 
513099 


547139560 


After the ſame manner the numbers belonging 


* toany of the other rates of intereſt mentioned in 


the third Table ate to-be uſed. 

X11. When an Annuity-payable The manner of 
yeatly is inarrear for any number roy tp 
of years, and it is required to know ,,,, with al-. 
what the fame will amount unto, lowances of in- 
compound intereſt being computed ?ereft upon in- 
for each particular Annuity from #7. 
the time irc became due-until the end | | 
of the term of years, the.work will be as in the fol- 
lowing example ; viz.Suppoſe an. Annuity of 30oo!. 
payable at yearly payments.þe.forborn, and all un-_ 
paid until the end of. four; years, the queſtion is, 
what will then be due, compound intereſt being 
computed at. the rate of 6-per centum, per anmumfor 
each yearly payment from the time it becomes due 
to the end of the ſaid term of four years ? Anſwer 
1312/. 75. 3d. very near. -. CY ws 
_ It isevident by the queſtion, that there muſt be 
computed what. 3oo/. dne at the third years efid 
will be augmented unto in one year (to wit, the 
fourth year ) at 6 per centum ;, Alſo what 300: due ar 
the ſecond years end will be augmented unto in 
two years (to wit, the third and fourth years;)like« 

B-b wiſe 
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Wiſe what 3oo!. due at the firſt years end, will be 
augmented unto, in. the three following years (to 
wit the ſecond, third and fourth years ) all which 
ſams being added to 300/-(the payment due at the 
end of the fourth year, which 1s incapable of any 
improvement ) the aggregate or ſum will be the 
total money in Arrear at the end of the fourth 
year, to wit, 1312, 5::5:4.as may appear by the 
_ following operation, viz. 


The laſt payment of the Annuity) 
due at the end of the fourth year 3003 
IS | 4 Ct30 4 , { 
Again, the 3oo!. due at the third 
years end, will in one. year after 


tlie rate of 6 per cextum, be augmen- 318, 


* 


EEO ..... +; 

Alſo 3007. due at the ſecond 
years end, . will in' two' years at the 
rate of 6 per centum, per annum, COMm- 
pound intereſt, be augmented unt 
(as appears bythe firſt-example of 
the twelfth Rule aforegoing.) ' | 

In like manner ; 3oo/7. due at the) © 
firſt years end, will'in'three years bee 357.3048" 
augmented unto : .*. 

; he. ſamme due at, four yon, 312.3848 


« 


337.08 


The invention of the numbers before-mentioned 
being welexamined, -it - will appear, that.if an 


Annuity or Rent payable at yearly payments be im; 
« _ © proved 


4 p yas ” —— Q —. 
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proved to the utmoſt as intereſt upon intereſt, and 
all forborn or reſpited* unto the end of certain | 
years, the total then due will be the ſum of a rank 
"of continual proportionals- as many. in number as 
there are yearly payments, the firſt of which prq- 

I portionals is the firſt (or any one) years rent, and 

the ſccond proportional proceeds from the firſt it 

the ſame rate as 106 proceeds from 100, if the rate 
of intereſt be 6 per certum, ( or as 108 proceeds 
from '1too, if the rate of. intereſt be 8,per centum, 

&c.) and ſo likewiſe the third fromthe ſecond, 

the fourth from the third, &c: ( after the manner 

of the operation in the firſt example of the twelfth 

Rule of this Chapter. 


4 
4 4 


TY aw [LD wo SF bw ww nc&& os"; 7 


Otherwiſe. 


Find a principal which may have ſuch propors 
tion to 300'as 100 hath to 6, ahd fay by the Rule'ef 
Three, 7% VN | 

6. . IQO :: ZOO . 500, 


That is to ſay, as 6 /. intereſt hath ' tool. for & 

principal, fo.3co/. intereſt hath 5ooo /. for a 

- Principal ; then (eek what 5ooo!. will be augmented 

unto, being forborn four years at & per terrum, per 

a1mum, compound interelt (after the manner of the 

| lirſt example of the twelfth rule aforegoing ; ) ſo 
will you find 6312.3848, from which ſubftraCtin 

the ſaid principal 5o0oo!. the remainder (as befor? 

1s 1312.3848/. being the ſari which 300/. Annuity 

Will be augmented unto at the end of four years,aC- 

cording to the ſaid rate of intereſt, the Annuity be- 

ng payahie at yearly payments. _. | 

B b 2 . The 
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Appendix. 
. iThe reaſon of. the latter Rule. 


If a principal. be put forth at intereſt , upon in- 
tereſt payable by yearly payments, and all be for- 
born until. the end of certain years, the total then 
due is.equal.to the. aggregate or ſum of theſe three 
.nunibers; to wit, the faid principal firſt put forth , 
the ſum of the annual ſimple interelts of that prin- 
cipal; and the utmoſt improvernent of thoſe ſim- 
'ple intereſts. by computing intereſt upon intereſt ; 
[Wherefore if from the {aid aggregate the firſt prin- 
.Cipal be ſubſtracted, the remainder mult neceſlarily 
conſiſt of the ſum of the annual ſimple: intereſts, 
( which are in the nature of an Annuity ) and the 
utmoſt improvement of thoſe ſimple intereſt / or 
Annuity) by computing intereſt upon intereſt. 


Ti be Conſtruftion of the following - 
Table IV. | 


Upon the aforeſaid grounds, the following Ta- 
ble TV. is calculated, to ſhew what one pound An- 
nuity, payable at yearly payments, and forborn 
any number of years unter 31, will amount unto 
by computing intereſt npon intereſt at any of the 
Tates expreſt at the head;of the ſaid Table.. 

But the ſame Table may be more eaſily compoſed 
*by the addition of the numbers in the preceding 
Table 1II. in this menner, 44z. the firſt number in 
each of thoſe columns in the following TablelV, 
at the head whereof are placed the numbers 4, 5» 
6, 7, 8, 9, 10, 11, and 12, ſignifying rates of 5? 
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tereſt per centum, is 1. or unity, the ſecond number 
in each of © theſe columns in the latter Tabl® 


'js compos'd of 1 or unity, and the firſt number 
in the reſpeCtive columns. of the faid preceding 


Table II. | 


' Alſo the third number in each of the ſaid- co- 


lumns of this latter Table is compos'd of 1, and the 
ſum of the firſt and ſecond number of the reſpe- 
ive columns or the former Table, and in that or- 
der the reſt are found out; or more eaſily thus, the 
third number in the larrer Table is compos'd of the 
ſecond number in the /arzer, and of the ſecond in 
the former ; the fourth number in the /atter is com- 
pos'd of the third in the /arter, and of the third in 
the former, &c. But you are to oblerve that ac- 
cording to either of theſe ways of compoling the 


fourth Table by Addition, the numbers in the pre- 


ceding Table III. onght to be continued to more 


'places than are there -expreſt to prevent error 


which may happen by adding of defective decimal 
fractions. | 
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by the manner of ſolving this Queſtion, viz. if an 
Annvity of 201. payable by yearly payments for 
15 years, be all forborn or unpaid until the end of 
the (aid term, what will it then amount unto, upon 
a computation of intereſt upon intereft, at the rate 
of 6 per centum, per annum ? Anſw. 465 1. 10s. 4d. f. 
very near, as by the following operation is evi- 
dent ; For in the column belonging to 6 per cen- 
tm ( to wit, that column which hath the figure 6 
Placed at the head of it) right againſt 15 years, you 
will find 23.27596, which ſhews that an Annuity 
of 17. payable at yearly payment for 15 years, will 
at the end of the ſaid term (compound intereſt be- 
ing computed at 6 per cert. per amum) amount unto 
; 23.27596 k (or 231. 5 5. 64.) Therefore multiply- 
bk Ing the ſaid tabular number 23.27596 by 20. ( 20 
; becauſe the Annuity propounded is 20 /.) the pro- 
duct will be 465.519, that is 465. 10 5. 4 d. 2f. 
which is the anſwer of the queſtion ; view the fol- 


4 wa . 


lowing operation. 


TL 5% 23.27596 :: 20 « (465.519t 
FT | es 
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® 
In the ſame manner the nambers in the other c0- 
Reeves EEE 
'_ © - YIV. Whena ſum of money is due 
— Summer at a time to come, and it Is required 
tereſt, - to know ' what it 1s worth in ready 
PY” money, rebate being made at a given 
ky ST 5. To. pH *Þ rate 
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- The uſe of the ſaid fourth Table will be manifeſt 
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Intereſt. 
rate of compound intereſt, the work will' not be 
much different from the 12 Rule of this Chapter, 
viz. there muſt be found a ſeries or rank of conti- 
nual proportionals more in number by one, than is 
the number of years in the queſtion ; of which pro- 
portionals, the firſt is the money propounded to 
be rebated, the ſecond muſt decreaſe or leſſen from 
the firſt, the third from the ſecond, &c. in ſuch 
manner or rate as 100 decreaſeth from 106 ( or as 
t100 from 108, it the rate of intereſt be 8 per centum) 
then will the laft proportional he the anſwer of 


the queſtion : So if 378 Wu ah uy be das ain end 


of four years wholly to come, it will be found ta: 
he worth in ready money 3001. rebate being made 
3t compound intereſt at.s per centum, as by the four 
following Rules of Three is manifeſt, which may be 
proved by the preceding twelfth rule, where it 
will appear that 300/. being forborn four years, 
will at the faid rate of compound intereſt be aug- 
mented unto 378, 743085 /. *s 
| L. I. 
379.743088 . 357.3048 
357-3048 _ 337.08 
I06 * I09 :: 1337.08 . 318; 
C318, .. ZOO, 


Upon this ground the following Table V. is cal- 
culated, to ſhew what one pound due at the end of 


any number of years to come, is worth in preſent 


Doney,rebate being mace at the rates of compound 


Intereſt, mentioned in the ſaid Table ; by the help 
whereof and of Multiplication, queſtions of rebate 


for any ſum propounded may be performed without 
conſiderable error. | 
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The Conftruttion of the preceding Table V. ( 
'The numbers 1, 2, 3, 4,&c. tq 39, in the firſt l 
lama on the left hand, ſgnifie years ; the number || ? 
4, 5:6, 7, 8, 9, 10, iT and 12, placed at the head : 
of the reſt of the columns ſignific rates of intereſt | , 
for 1091. lent for a year, and the numbers placed Þ| 
in the feveral cotumns underneath thoſe rates of 
intereſt are found out by the Rule of Three in deci. f 


mals, in manner following, viz. 


{-T. | 104:1p0:: 1 (,9515384615, &c. 
I. } 104-100 :: FEI (29245562, GC, 
NI. | 104.100 :: 19245 562,CC. (,888996 + 


That is to ſay, Firſt, if 104 decreaſe to 100, or if 
104 1. payableat the end of a year to come be worth 
100 /, ready money, what ready money is 1 /. due 
at the end of a year to come worth ? Anſwer, | 
9615384615 (or 195. 2 4. 3 f. very near)'So th: 

. «961538 is the firſt decimal in the ſecond coloa® 
belonging to 4 per centum, in Table V.and is þ 
right. againſt 1 yearin the firſt column. ' 
Secondly, ſay in like manner if 104, decfeaſe to 
100, what will .9615384615, &c. ( the decimal 
found by the firſt Rule of Three) decreaſe unto? 
Anſwer, 9245562, &c. the firſt 6 places whereof, t9 
wit, .924556 are the ſecond decimal in the ſaid 
column of 4 per cent. which is placed right againſt 
two years. 


Thirdly, 
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Gap. V. Intereſt. 40g =N 
© Thirdly,as 104 is to 100 ; ſois, 9245562, &d © } 
(the decimal found by the ſecond le of Three) to 7 
$88996-t (or 175. 9d. 1f.+) which is the third de- 
cimal ini the column of 4 per centum. _ Hence it ap- 
bes | pears that 1.7. duc at the end of 3 years to come 
Th sworth .888996-> (or 175. 94. 1 f, and ſomewhat 
more) in ready money, rebate being made at the 
rate of 4 per centum, per annum, ) compound inte= 


Of Þ After the ſame manner the relt of the decimal 
frations in the ſaid ſecond column, as alſo in-the 
other columns are found out ( mutatys mutandis.) 


CC, + The uſe of the preceding T, able V. 


\ Toexemplifie the ſaid fifth Table, let it be requi= 
xed.to find out how much ready. money wall dif- 
charge a debt of 356.1. payable at the end of ſeven 
years t0.come; by; rebating at the rate of 7 per cen- 
thm, per annum, compound intereſt? Anſw. 22.11, 134. 
id. 3f. very near. For in the fifth.column, at the ' 
head whereof is placed 7, ſignifying 7 per centwum 
rightagainſt - years, 1 find .622749, which ſhews 
that 1 /. dueat the end of 7 years to come is worth 
in preſent money. .622749 decimal parts..of.a 


be pound, rebate bei p made at the faid rate of com 
; | pound intereſt. Therefore multiplying the ſaid ra« 


0! bular, number. 622749 by the ſaid. 356/. ( the debt 
:j | Propounded ) the produdt ( according to the ſe- 
& | <ndruleof the 25th Chapter) will be 221.698, &c. | 
that is, 221/. 13s. 11d. 3f. which is the Anſwer of 


the queſtion. See the ſubſequent operation. 


"> = 0 
p 2 4 48 


ntereſt. A ent #7 
pw 63-49: 2.12 622749 3: 356". (221.6984 jp 
® . 356 | A 

- 3736494. = : 
3213745 © 1, 
_ 221]698644 , 
| © fa the fame manner the numbers in the other ( 
_ Jumns are to be uſed. CET DO "XY 
| - XV. The finding out the preſent 
To find the pre- - worth of an Annuity is grounded upn } , 
=_ worth of this foundation, tq wit, if the preſett 
Annuities by a row dt3 fox: print 2 rv 5 
_ "computation of Money which is paid for the purchaſe 
compound inte- 'of Annuity, to continue any term off , 
rTefl,  years,be put forthat any rate of com-} ; 
"I'd: pound intereſt, 'and'all forborn-until | 
the end of the ſaid term, and that the total monej q 
then due be put into one Scale: alſo if the total ſin} ; 


of the utmoſt improvements ofthe annual payments 
of the Annuity, put forth at the ſame rate of com> || 
pound intereſt,from the time thoſe annual payments Þ , 
become due until theend of the term, be pur into the 
other Scale,the Scales muſt be even, viz. the ſaid two 
total ſums of money muſt be equal one to the other, 
' Now tofind outſuch a preſent worth of anAnnut- 
ty, there are divers ways, ſome of which I ſhall here 
|? explain by examples : Ty _—_ 
A -- Firſt therefore let it be required to find the pre: 
: . Tent worth of an Annuity of 378.73088 /. to conti- 
nuethree years compound intereſt being computed 

at 6 per cent. per ann, eAnſwer, 1012.3848 l. 

4 


bl 


LOT 


JF . It isevidentby the queſtion, that there muſt be 
computed (after the manner of the Example upon 
the fourteenth Rule aforegoing) the preſent worth 
of 37 3 5753355 1- due at the firſt years end, 'alſs the 
preſent worth of the like ſum due at the ſecond years 
end, and in like manner for the. third year ;. all 
which particular preſent values being added'toge= 
ther, the aggregateor ſum will be the total preſent 
worth.of the Annuity propounded, viz. | 
 }| 358.743088/. payable at-the end of J 1. 
..: | one year is worth in ready money "I 
108 (a iscvident by the fourteenth rul 337-3040: 
— | aforegoing.).... = | hf 
ſen AD the like ſum payable at the TS 
Py end of 2 years to come is worth inp 337.08 ... 
baſe Again, the like ſum payable at the HE 
10 endof three years to come, is worth 318.. : ,.. 
Oy inready money . . - . * 
| Therefore the total preſent worth | 
and of an Annuity of 378.74088 /, ro$z0n 12,3848 
.-- | continue 3 years is... . "gs > 
" | - Otherwiſe. Is 0 TYED 
"| - Find a principal which may be.in ſuch propor- 
tion to the propounded Annuity 378743088 {..ag 
100 is to 6, Which will be exaCtly 9312.3848/. for 


er. | 6 - 100: 378.743088 . 6312, 3848 - © i2 


| ; Then ſuppoſing this principal fo found to” hea 
«NF fam due at the end of three . years to come, fin 

+ Þ what it will be worth in ready money, by diminz- 
'& } ſhing it according to the fourteenth Rule of this 
i Chapter, ſo you will find 53co!J. for the ready mo- 
& | aey equivalent to the ſaid 63 12.3848 1.due at the 
end 
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ſaid Annuity of _378.743088/. to continue three 
years, compound intereſt being allowed at 6 per 


rentum, per annuin. 


The Reaſon of the latter Rule: 


It will not be difficult to apprehend, that if 


 63+2.3848/. ready money be put torth-as a Princi- 
pal at intereſt upon intereſt, it will at three years | 


end be augmented unto an Aggregate or ſum com: 
pog'd of theſe three numbers, to wit, the ſaid Prin- 
Cipal 6312.3848 ; the ſum of the annual ſimple in: 
tereſts of that Principal, and the utmoſt improve- 
ment of thoſe ſimple intereſts by intereſt upon in- 
tereſt -:And becaufe (by the operation aforegoing) 
5300l. ready money ( part of the ſaid ready money 
6312.3848/. ) will at three years end be augmented 
unto 6312.3 84.8/. part of the ſaid Aggregate; there- 
fore 1012.3848/. the complement or . remaining 
part of the ſaid ready money 63.12.3848]. mult ne- 


cellarily be augmented unto the complement or re- 


miaining-part of the ſaid Aggregate, which remains. 
ing-part laſt mentioned is compoſed of-the fum of 


the aforeſaid ſimple intereſts, and of-cheir utmoſt | 


improvement at intereſt upon intereſt, thar is, the. 
faid remainder is the urmoſt improvement of an 
Annuity of 378.743088/. ro continue three years; 
compound iatereſt being allowed at 6 per cent, 


Mw | 
| The 


£ three years, which ready money 5300!. be. 
ing ſubtracted from the faid 631 2.38481. leaves (ag 
before) 1012.3848/. for the preſent worth of the 
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i © The Conftrution of the follownig Tale YT. | 
ee | *tpon the- afoteſaid-grquads the- following T4- 
per | be:VE-is calculated, ro ewhow duch/ ready mor 
| {an Annuiry,of ane; pound: tq continne any 
I gomber of years under 31.-and payable at yearly 
 pxjunents, is worth, upon 4 computation of. come - | 
. | potndiifitgpeſt atiany of the rates-per Tentum, men - | 
if | rioned af the head of the ſaid Table: ©. Bur the ſaid 
ci | Table VEniay more caſtly-becompos%d-hythe help 
rs }F bf thepreceding Table V.jin this martyer, wiz. the 
ir nuntber- in every of the Columns { excepr the - 
n- | Colin gt years}in the following: Fable VI. isths -- 
Ns Fg with thecfirſt number in the like-Coluningre- E. 
& | ſpefively in the preceding Table V; the ſecond = Þ 
o- | number-in-each of the ſaid Columns: af the fixth - + 
[Tables the ſum of the firfh and-ſecond numbers int 
ef [| thereſpettive. Columns -of -the- ſix Table; the ©. 
> {| third number in thefaid Colamns.s the fifth T's '-_- 
IFthefom-of tlie firſt; fecond-and-rhicd humber$int || 
ive Columns of che fifch Table : 'Or !yex: 


e- | morewafilyThus, the third nymber in_the fixth Ta- 
ble; is compoſed of the third-in-the fifth\Table aiid- 


i 4 *% © + - 


? 1 
e T4 


of the;ſeegrd in the fixth { the fourth nifmber-"in 
_thefifth:' Table is compoled of the fourth inthe I 
ff F fifthatid of the third in the ſixth; the dike-is- to bs A 
he. | tmderſtood of the reſt; But you ate to obſerve that : 
in rtording 0 this way of compoling the'ſixth Table 
rs || by Addition, the-numbers of the fifth. Table nhuls- 
m, | be continued to more places than are there expreſt, 

| fo prevent erfor aribing by the addition cf de!e tive 
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"The Meof the precidig Table VI. 


| The ws -of the ſai Aixth Table will appear by 
" Manuer of lving theſe-two ſubſequent que- 
tions, viRe | 
> Queſt. 7, "What is the. preſent” worth of an An- 
af*561. per. ann payable by yezr-. 
ly payments for-2 1 years, accompring/intereſt"up-! Þ ' 
n nr is rate of 6 per centum, per annum ?\ | " 
Hoſre 55 15-5, 9d, very.near, thus, found ont;; Þ þ 
| 3 i = Column of the preceding) Table VI. 


gpcer the figure.6 at the head, and right| againſt 
21 years; Efind-1r. 76407, which: fhews that. an 
Enouity: F1/>payable by ye yearly payments for 21; 
- ye Is wor i 1n PEFISDE. money. 11.76407 L. Cor 
L415 Ss 3: ſomewhat more ) inceſt 
bog tereſt be npies: on both lides arthe! 
rate'of. Epencctntum, per annum ; therefore multi-| 
yg he Aid faby ar -phrIGr* I! 76407) by:56, 
Eberayſe the. Keanicy propatinded is 56, pound I 
the product{1aecording to the ſecond” rule} of the] 
b6tl Chapter” -of the preceding Book ) wilt be 
3m £6; be 658.787; &% that is, 658 7. 15 5.'94; 
ery af; Wherefore I conclifde that the Anſiner/ 
' FR ons is.6 5V. 15% A View the following) 
: | | bow 
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F Ou - 2.0 bat IS e preſent WAA bfa an. AR 
3 we ent of 45 / mon 1: by yearly payments for 
8 9p! x8, intereſt Upon” mere being, computed 
| er, Birla þ er anmim ? . Anſw, 3991, 3 % 194 
0 ' fer tient jor En the Column of LO per,centum: 
Bid; lixth 7; if Fare r FH age ainſt 23. FEATS, 


' 
ihider 10 at the he: this number 8.64869: 


Mich th hat at. Sh r jp Epoapaynd inter 
"21 Nerd, is worth. 7 ready .money | 
"15 F, if d..: Te Madge > - 
« DL. By 0 quiided.7 the ne 9 
oy of the Queſtione, . ..;" * .anom, 112 f 
Ferd ; 5 fc L 
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* atiEfame manner che nutbeſs i in ike 
Dimes of Tale VI. fre to'be uſed. * i oh 
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414 oO Intereſl., Appendix, | 
| Moreover the numbers in the ſaid ſixth Table will | - 
| _ - at firſt fight ſhew how 'many_ years 
purchaſe an Annuity to continue 
re pur-" any number of years under 31 is || 
ee os. worth, to be ſold for pteſent mo- ' 


for years 25 
worth, 


uted on both ſides, at any of the 
aid rates 4, 5, 6, 7, 8, 9, 10, 11 
and 12 per cextyrm + fo if you deſire to know how 
many years purchaſe an Annuity: iſſuing qut of 
Lands for 2'1'years, to begin preſently, 1s worth, 
If ir were to be ſold for ready -money, when the © 
current 'rate of intereſt is 6 per centur'; Seek in 
the firſt Column of Table VI for 21 years, and 
carry your eye from thence equidiſtant” to the 
head-line of the Table till you come under 6, which 
ot before harh-been ſaid) fignifies 6 per centum. So 
in the fourth Column you will find - 11,76407, 
whereof" you need only 'conſider 11:76, which 
Thews thar 'rhe ſaid Annuity is worth '11 years 
purchaſe, (or 11 times one years rent whatever | 
it be ) and 76 parts of one years, purchaſe divi- 
ded into"1co parts, or a 11 4 years purchaſe and q 
The ſame annuity whet money was 
at 8 per centum was worth 10 years purchaſe and 
about xz part of a years purchaſe more.,as the num- 
ber in the Colamn of ro pey cenryn right againſt 21 


| years will diſcover, 


_ (n like manner ſuppoſing 10 per cemun to bea 
fit rate to be allowed in the valuation of Leaſes of 
hobſes, the Leaſe of a houſe for 21 years will be 
found by the ſaid Table to be worth 8 years pur- 
chaſe and 355 parts of a years purchaſe, or 8 years: 

| | > \_* pucchaſ-. 
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purchaſe, ayd - fomewhat- more 3, But © note heres 


| -thar-in valuing of Leaſes, the rate per centum is to 
- beſet higher or lower according to the goodnefs of 
-the thing leaſed, and rhe certainty or uncertainty of 


the rent. - 


A/T, When a ſum of Money is propounded, 


'andit is required to know what An- . 
-nvity -( to continue any number of . 9 '% purchaſe 


of Annuities at 


+ Years,: and. according 19 any given cmund. inte- 
rare) that ſum will buy, you may” wt. 
'preſuppoſe at pleaſure an Annuity for © © -- 


4 % ” 


| [the term of years propounded,.,and find the value 
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'of that Annuity, in” ready:money (according ro the 
fifteenth Rule aforegoing )' at the rate aſligned ; 


then will the proportion be as followeth. * 


©* As the valite fownd is in proportion ro the ſuppoſed 


'. the Annuity required. Si Eg 


bh 


\Soif it he required to find what Annuity to be- \- 
gin preſently, arid to continue three years 502 /. 
4n preſent money will purchaſe, compound intereſt 


being computed at 6 per centum, per annum : The © 


 Aiſwer will be 1871. 1-5, 1 d,'very near. _ 


For. preſuppoſing an Annuity at pleaſure, to 
wit, 378.743088 l. payable yearly for 3 years, the 
value thereof in prefent money will '( by the fif- 
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teenth Rule of this Chapter) be found to be 
: 012.3848, Therefore by the Rule-of proportion 
; ay, \ | : 


012.3848 7 378,743088 3 $OO-. 187,054 
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Kc. that is 187 1.1's. 1 d. very near. © 
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of a year to come, at the rate of 6. per centum, per 
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ſubſequent, Tavie VN. Wy all, the preſent yalue of 
Pre ,poyna, Ahquity, to Mp two years /at the 
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| benear 1,8333 ELGS Fy the Rule pf Pre 
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-The oe of the enki 7, T able VII. 


. 1, What Annuity'or yearly rent "Hog | 
Lafils, to. begin preſently, and to continue | 
[yetrs, "vill 3261. purchaſe, compound-1 1ttereſt 
ckoned' oh both ſides, af the rate of 's per | 
bat uns, per annum ? Anſw.-341.8 5. 6 d.ver) near, 
;bich is thusf bnd oit,-v3z, Ih the fourth Cbluma 
2 the- - prece ing-Table VIL-under 6 at th head 
ge Column,  and* Tight 'a on. I4 <thy you, 
Ahis| ecimal . 1075 
MLA money-= will. hes. -ar Annuity-off 
1584-(-that-is-2-4. 1 d, 2 f, +) therefore pare 
#2 the faidadecimal .10758 by the ſaid! 32; 
&poautt ( according, to the ſecond Rule of 
jeth'C haptet of t the e preceding Book) will be Ay 


ot intereſt to be allowed -ifi purchaſing Leaſes ' 
oules, 5eo L will buy a preſent yearly rent of | 
>k-y$5--1-d. payable for 16.years out of a houſe. 


TE manner. if-10 per centum ROT thought a fe 


and ri ght againſt 16 years (in the preceding Table 
VIL) you will find this decimal .12781, which be- 
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which JThews that | 


dÞ6-33-425, &c. that'is,341. 3 5.6.4. very; near | 
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rneath-10 at the head of the 8th Coluinn, |. 
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—_—— To ”Y 
> | ing multiplied by 509, ( the. nymber. of . ps 

| propounded to purchaſe the. Leaſe ) 
jill be found to be63.90500,thatis,s 
by che ſubſequent operation is.magi 13's 
fe m2 > fl ALIAS. Bog Ts EW => 6 1h 
4 I. 412781 3; $00.::(63905; Leto 
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* X777. Upon the fame foundations, whuch, have 
| been laid in the 12, 13, 14,1 52Af4 W024 cy 
| Ryfes of this Chapter, for the; ma- 
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king of Tables which reſpett yearly. 741] TH 


rel Tables may be made for Pure ag 
alt yearly and quarterly payMents, ments...” jc:rr 
the intereſt of IO L for 7 year, A, 15 SORT Bed 6; 757) 
| likewiſe for © year being firſt a TR6E-UpOp :: For if 
we ſuppoſe. that at the rate. of 6., tor 19004, .farg 
\ | year, the intereſt of 1001. for z year js;3//; the. num 
| | bers 100 and'i0;; are to be uſed in.the ſame. maps 
' | fer to calculate 72Þ/es for half yearly payments, 
| | asthe numbers 100 and 106 have. been before uſed 
| .to form Tables for yearly payments, - Bup if. at, the 
| rate of 6 per 'cenum, per annum, the intereſt of 
' | £01. for + yearought. tg be ſuch, that. being added 
: tothe ſaid principal 1007. and. the whole: pur, forth 
| || #tintereſt for the next half year;at. the ſaid rate, the 
fum then due, ( to-wit, at the, years. end) muſt exg+ 
ay amount unto 1067. In. this caſe a Geometris 
tal mean. proportional number... hetween., the,:exe 
treams'100 and 106 muſt be ſought, which\mean. 
will ( by the following 18th Rule) be found'to.he. 
near 1029563014, and then the numbers 159g, 
102,956301, &c. are to. be uſd. inſtead * of the; 
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' _.... Intereſt. Appendix. 
berstoo and 106 in manngr aforeſaid. 1nlike 4 
mer, if it be appoſed chat at the.rate of 6 per 
Centun; per ani, the intereſt of 1001, for 4 year 
is 17. 107. or 1.57. the numbers 100 and 101.5 are 
to be uſed for the calculat ing of Tables for quar-. 
terly payments, in the ſame manner as the numberg 
100-and 106 for yearly payments. But if at the rate ' 
of 6 per centum, per annnm, the intereſt of 100. for- 
z7ear qught tro-be ſuch, that. being added-to the 
@ roo1.'and the whole put forth at+the ſame. 
_rate.of intereſt for the'next 4 year, and in has 
manner for the, third and fourth quarters, and that 
the ſum due at'the years end mult exaCtly amount 
unto-106/, Tn this caſe a ſeries or, rank of five 
' numbers in Geometrical, proportion - continued. 
mult be conſidered,”viz. the principal 100! (which 
is the leſſer of the two extream proportionals; ) the. 
three ſums (onnpoed of-prificipal and intereſts)Jue 
ar'the-end of the firſt, ſecond and third quarters 
of the year, ( which are the three mean proportio- 
nals) and -1c61. due at the years end { which is the. 
greater of the two extream proportionals ; ). now. 
between the ſaid extreams '100 and 106, the firſt 
(to wit the leaft) of the ſaid three mean proportio: 
mals is to be ſought, whict(by che following 20th 
' Rule of this Chapter”) will be found. to be near. 
10i:4673 +. And then the numbers 1c0 and. 
107.4673; &e. are 'to' b* uſed inſtead of the num 
bers*100 and-10F'in manner aforefaid, wr 
T6 find « Ge AV 111. Two numbers being given 
metrical mean \-to find a Geometrical mean propor-; 
[ok reaqoenk ro tional between them ; multiply .the 
tw7 numbers OO given numbers one by the other 
geen. * | and extra:t the ſquare root of. the: 
C4 pro--. 
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"Faabers. given, and..it is required.-to find a 
imtciply 1 by 8, { is the product 144, 


"Javare root is 12 for the mean ropepriotat Bends 
ical proportion continued, viz.  As8. is in, proy 
portion to 12, ſois 12 to 18. In like manner a Ges 
 mectical mean proportional between the extreams 
Jo0 and 106 will be tound near. 102.956301 +,,... 
 Z XIX. Two numbers being given, to find the fi {4 
| of two Geometrical, mean <propor-. .. .. .,-:.. 
tional numbers between the extreams 7 find che firſt 
 piven, multiply the ſquare oftheleC of <e Gems 
E extream,by the greater, and ex- Plcrag 54055 
tract the cube root of the produtt, Pug ane 
Þ1s.ſuch cube roar the leſſer of the ras exrrevm 
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'for example, if 8 and 25 are aſſigned. , 
for two extreams, the leſſer mean will be. found 12 3 
' for according to the rule, the ſquare of'8 the le£. 
ſi extream' is 64, which being multiplied. by 27 
{the greater exrream) produceth 1528; whoſe cube 
root is '12 the lefler mean ſought, then may the 
greater mean be found more eaſily þy the Rale 
Three, for V. 12 : : 12 . 18, \d that i2 and 1 
Ae two means Geometrically - proporcional ,.þe- 


| bers are in Geometrical proportion continned, to 
wi, 8. 12, 18 and.27.. NG 
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Jow-much 327. yearly rent for 21, years, 1s, worth 4 
"In ready money. as. if theZz1 Years: WETH; 0, begin 1-2 & 
"ore: elently, at the rate of 6,per gentumn, "Che hich.re 5 <= 
Pr | Icy will be found- 376:459244, .. Then J- 
Bev. find what 376-459244. due at he "7 l 
J- years t9 conſt, is worth in ready Woe dp wa Le 
+ 7.4: 24 which agrees with the An/wer befor 


 * Queſts 4 One would - beſtow 5 30h; to purchaſe 
 gpeblent yearly rent or Annuity of 601; tobe: 'paid 
7 jf yearly payments, :the:queſtion is; to.know how -. 

lany. Fears the ſaid- Annuity. muſt continge; com 


o 


v1 " 1 4ntereſt 16 per, .centum, per annum, being: al- 
/i | bowd on bgth lides.' :1{m. 17: years, and- 23 daysg 
7 } 4ery.near+ 

3 | bir 1 divide 630 by 60, the quotient is 19.53 


- | fhichſhews that 10 years dep and an half ars 
| | givemfor the Annuity, then. ſearching for to. 5 
« | m:Table VI. in the Column of 6 per Centums I find 
of | itnot- exactly, but the neareſt leſs .than it, is ig 
13 | 47725, ſtanding right againſt' 157 years; and-thie 
- | ext greater than 1035 is 10.82760 which is cM 
/% I Fainſt-iS:years, Whence | infer,that. che Anny Wy 
* | muſt.continue 17 years and more, yet leſs thart: 

+ | Feats... Now-the proportional patt.of 4.yeat 0 bs C 
'% | added:to.17 years, may be found-out near! enou; =, 
* Wnisy hoy Viz, naps the, faid leſſer.-tabulas  ; 
47725 from: the greater 10.82760, 6 
the er will be. found :35035-: Alfo. ſubs 
e 7" the ſaid 10.45725 from hos ( the quios. 
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greater remainder is to, .02.275 the leſſer ; ſo.is'1. 
year (-the difference berween 17 and 18 years) to 
©,0649 parts of a year, or 23. days +( as will appar 


b y_ the fourth Rx/c of :the 26 Chaprer'of the Ae | 
or eff therefore the'number of years fought 


ſtion is 17 years, . 23 Uays. 


by the que py; 72 
\ Puef. 5- If an Annuity. of 96  Payagee by, yearly 
#7 wk Y 


tC rate 


payments for 14 years be {pld-for 82 


of intereſt per centum, is implied ia that bargain? 


Arſw.7t 5 5. Raonear... 7. ©, 
_ Firſt, dividing 826 by 96,the quotient is 8.60146, 


which ſhews. how -many years purchaſe was glven 
for the Annuity ; then ſearching for 8. 60416in | 


Table V1.in a'rightline paſſing from 14 years,equi- 
diſtant to-the head line of: the Tafye, I find it not ex- 
aRly, but the-neareſt leſs than, it is 3.24423 (which 


ſtands in the-Column of 8 per cent.) and. the neareſt 
greater is 8.74546 (which ſtands inthe Column of 


7. per cent. ) whence 1 infer, that the rate of inte- 
reſt required is between 7.and 8 per cexr.) and the 


proportional part of 1 /.-to be added to 7/. may. 


. be found out. near enough for praftice thus, viz, 
ſubtraCt the faid_ leſſer tabular number $.24423 
from the greater 8.74546, the remainder will be 
- .59123.: Alſo ſubtra®t 8.60416 the.quotient firſt 
found,which falls between the ſaid-tabular nambers 


from. the faid greater tabular,number 8.74546, the 


remainder will be 141 20;then fay by the rwle of three- 
indecimals, as 50123 the greater remainder ( or , 
difference between the two tabular n1mgbers }1ist0 

14 t30the lefſer remainder; fo is 1 /. ( rhEdifference 


between 7 per cent. and 8 per cent.) to ay F 
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ticat firſt found)che remainder wil be.01275; then. 
ſay by-the rule of three in. decimals, as...35035 the | 
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obſerved by Biſhops, Deans, and Chaprevs, Heads and 
Felws of Colleges in letting. Leaſes of their Lands) 
| what rate of intereſt per cenrum is implice in that 

\ Aereement? A»ſw. 111.115. 84:1f, and ſome- 


»- Toſolve this Queſtion, firſt 1 ſearchin the pre- 
ting Table VI. to find out two numbers fo ſeated 


'# in ome one Colu.nn of intereſt,” that one'of them 


. may and: right againſt 14 years, and the othec 


21 years; atid ſo qualified that the diffe- 


fence between them may be exaCHy 1 or unity”; 
St not. finding any rwo numbers preciſely anſwer- 


0 } ing thoſe conditions, I take thoſe numbers chat 
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pme neareſt, which will be found in the Columns 
of xt and 12 per cert. for the difference between the 
numbers 6.981 86 and 8.07507, which ſtand in the 


21 years, is 1,0932 1,which exceeds 1 (that is Lyears 


erate) by .09321; Alſo the difference between 
6,62816 and 7.56200, which ſtand in the Column 


| of 2 per cent. right againſt 14 years and 2 years,is 
$354, which wants :06616 of 1 ; therefore I dj- 
ide 1'l. (the difference between 11 /.and 12 /. per. 


”» 
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terre.) into two parts, in ſych proportion one to the 
other, as the ſaid decimals .09321 and .06616 are 
dre to the other ; ſa 1 find the ſaid parc of 1 /. to 


| benear .5g48and ,4151 3.07 115, 84, 1f, hands x. 
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the. oct Ted on 
ge 11598 .or 1Fl,11-54. 84, þ 
very. .hear. the rate of interelt. re- | 
queſtion, ,., , 
: Where preſent worth of 1.4. per am, 
payable aca rly- Top 10 years, compqundinttereſt be- 
=_ computed at the rate of 11. :J£ 48 1. per cent.; An, 
51:15 4.9.d,very near, which is found out by the 
help att f- preceding Table Vin this Bangers. Viz 


S PL v 


© Thet tabular number for 10 0 years Ty 88 : 
at. Ll. pex.centum s=——— F: v5 hk 

The.taþular.number ak 10 Fears Þ F: 022. 
T 12 Pn genie Ie No 


ol 3 $4 6 


= - 2 | 


Their diſexence i eee naar 3 @; peagk 


Then ſay by the'Rule of Threein decimals;as 11.(the 
difference between 11 and 12 per cent. )is'to 5848). 
SE (1o'wit,the' decimal by which-the givenrate in the 
© queſtion exceeds 1 1 per cent.) ſo is .23901 (the diffe- 
4 rence found out as above) to.13977t; which being || * 
ſodtrafted from '5.88923- (the greater of the two F* 
tabular pumbers above mentioned. )there/will re- | + 
main $5.74946;-0r '54 15 50-4. which is near | 
'the prelent worth of one pound Fes rent to con- |} / 
tinne 10- years, at we propoked rate of 11 58481 
per” CENT WW. 

After the ſame manner the preſent worth of ', 
Fre rent payable for 21 years,at thefame rate of | 
intereſt; will be found to beq.77503%; or 7 1156. 
6-4. very near, fromwhich if you ſubſtract 5; 74946 
(being the afore-mentioned preſent worth of 14. 
? early rent for 10 years) there ml remain.2,02557 
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| 3 'F; % 
| ay um, 
'* fed or a tea © vn | 
i Leaſe or 2.1.ye o begun, Þ 
fend, be i Ip Tek: 
' 4 years Purc 
| ei rg te luntmenzal proper wo BY 
| ned in theſith queſt nA The I ke way, ons ; 
for ary 6ther{teritn do years: Lag LO by By help! \ 
- 'bf the faid-Fable VI 

” But yet by/a Table calgulated pars . Gperran = 

Ledſef 


oſely for the ſaid rate of 1 ALST4bL. 
per centumi,(atcording tothe fi freenth i 


e | Kcof this: Chapter) queltiqns of the... 
L ame kind with the two. laſt; may be more Nr An- 
ie | iwered, and therefore { for that they.came ? ten in: 
e rattice)1 oa here inſert ſuch a Tabl find it 


gs | ready calculated tomy hard by: Bockartemny 
F his Scale of Intereſt Iarely, Gli. which F 
C- co be ufed in every reſpect-luke- to t 
Fas VI: —_ will be very 1 dy and uſt Rr 
n- i FP ocenng of Fines, in Me renewing.of Tf cs 
| hel from Cathedral Churches and leges, . e 
\wilkbe manifeſt by the, manger of ſolving, the-rwo 
l. following queſtions. 
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Dd 4 


"4 


7 zF ge? Aufw. 31.3 5.0 


- tha -numbe 


in the old" Leaſe, 


»W- y-1 ; i£ EIA a Ja 
have 13 \yelts Mate or_ 
addedto ' thoſe ſeven 5years,, 


and {0 th” take a new Leaſe 
for 21 -yezrs to brgin pre- 
ſently, what-muſt he pl pay "for. 


he rule for finding out 
the anſwer of} the queſtion" 


| Fropoſed, 'and ſuch - like, AS. 


this, ViZ. F 

From 7.77507 ( being 
- which anſwers 
to 31.-y in this Tabte 
VIII) fabrract always the: 
tabular number which be- 
| h _— of 
e or unfſpent 
ſo the. 
remainder vill ſhew what 
Fine "Inſt he paid for the 
years *to be Tenewggly or 
added, to make thot- un- 
ſpent years in the old 
Leaſe tobe 21 years com- 
pleat again, at 17. yearly 
rent, 
Se to folre the omen 
propoſed, 


years to: 


| der 22, pals rat 
of 112.115. 8d. 1;:35f4 'Þ 
.per cent. Compoun d ll 
| intereſt. 18 0 
| [Tears. [iretert worth 7 
"I | ©-90034 . 
8-7 .1-69938 | | 
3 |] 2-41922 | 
4. | 3-06438 
5 | 3:64262 
6. | 4.16088 
8 5.04176 
9 | 5-41496 
ro | 5.74948 |. 
11 "] 6:04934 
12 | 6.31819 
13 | 6.55907 
14_1 6.77507 
15 | 6.96868 
16 | -7:14220 
17-| 529786 
c 8- PF. 43737 | 
19% 56243 
20 | 7.67455 
| 21” | 7.775074 
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That is to hs: 3. 14967 or we 3 5.0 4. Fea: any 
1 | muſt be paid asa Fine, for renewing or adding 14 
Fears to 7 years,that were unſpent in the old Zeaſe, 
] | the yearly reot being 1 /. Alfo the ſaid 3. 14967 


| & ſthews, that ſuch a renewal is worth 3 Ja, pur= -/ 
| | fhaſe, and near';;5 parts of a years purchaſe (what *2 
18 ver the rent be. ) _—_— 


q 4 . Queſt. 9. Ifa 7 enant that hathi 17 years yet. to. 
toe, in a Leaſe of Lands held of a College for 21 


| Years, at 501. yearly rent, be delirous to renew 4 

Fears, and ſo make thoſe 17 yeats to be 21 years 

- compleat again af the ſame rent,what muſt he give 

1 | for a fine ? Anſw. 44. bs 17 F. 2 d. 1 f. For accbr- 
4 fg £0 the rule before given, 


\. From the preſent worth of 1 1.* 
| jearly rent for 21 years — FFI POR 
'- 'SnbtraCct the preſent worth of the $65, - i 

fame rent for 17,years ( that were PERO: 
119 in the old. Leaſe. ) . | 4 


And there will remiin 0.47921, 
* Which mulriplied by therent 5o 
| - The prodytt ill be the Fine 23|86050: 


LS to wit, _”— 175.24; 1}. 


* Queſtiens. 


4 W P | — c ng F.2D 'VI _ 
for the benefit o 2s underſtan not t Deci "of 
fraQtions': | fos Ns a ul e-Ten t  deſſa b | 
reth to | have ſo} ars added to 1 Wears t ar are 


LW EE 4,4 F 

my years regs is . — —48 : 00. 3 09...) 
Halfa yearsreftt is— —24. : 00 : 00 

ree quarters. of a quarter Þ 9.3 00 3-00, | 


UII acomicns 


of a years "rent. is- — 
The ſumis the Fine requited $1:00: 00 


Whence it appears that the Teriant mult give $1 1 
as a Fine, for, adding, of 10 years to 11 years that 
wereun:xpired i in his old Leaſe, to.the end he way; 
have a new Leaſe for 21 years.in being. F 
In like manner the following Table IX, ſhews that 
the Eine for renewing or adding, 7 years £9 14 years / 
that are unſpent in a Leaſe of Lands, to the end there 
may. be a new Leaſe for 21 years in; bcing,is valged 
at 1 yeats Purchaſe preciſcly,which is the fundaiven- 
Fa Proportion aſſumed in calculating the foregoing: 
ble " {I, as before was faid. - 
TABLE 18. 


Py az 


Ar ters Famer £30 * n mA |} O.0Q "0.0m ny. Om” "= 
k _ & wt SLRS a4 vo nab Ex" vo” od "v $0.00 $$. « 


"ag 


| Is ws "5 4 + 4 Ms i on 5, _ 


Wu . * A p 


- Fears: purchaſe.” $5500 Of OH ora nan, 
— nw —_ : ” : of = Fy 


” , x 
4 


Ined at 
Ined at | 
lued at 


is va 


Is val 


1s va 


» 


Year So. 


I3 
I2 
II 


B'L E IX. 4 it : 


- 
) 


TA 


*O© 
[=] 


Tope « 40 Tafa2t24 af 9 YT td aq Z: 


OY 4 -*S$.-4 


—_—_— — a 


"44. Tis like may LY Toke Ya renewin 


finding out Ingo the preceding 3, 4+ 5, 6 


'Queſs. 10. If 340). be pul forth At 4 per centum," 


compound intereſt,and both principal and intereſt” 


be forborn until the end of 45 years, what. will then 
be due? Ar/wer, 1986): very near. 
Toreſolye this queſtion and the like,obſerve this 


rule, viz, Firſt make choice of ſuch numbers of years 


in Table 1II. that if they' be added together will 


make the nuinber of years propoſed in the queſtion, 


as 17 and 28, or 15 and 30, each of which pairs 


make 45, then looking into Table III. in the Column; 


belonging t to 4 per centur, you will find right againſt 

17 and. 28 years theſe numbers, 1.94790 and; 
2.99870, which being multiplied one by the other” 
will produce 5.84116 +, or 5 L 165. 104. which" 
ſhall = the increaſe of 1 /. forbora 45 years at 4 
per cerrum,compound intereſt ; therefore multiply- 
ing the ſaid 5.84116 by 340, the Produtt'will give 
. 1985-994, &c. or 1986 1. yery near for the Anſwer, 
of the queſtion. 

The reaſon of the ſaid Rule will be manifeſt by 
this Theorem, v1z. If there be a rank of numbers” 
in Geometrical proportion continued, beginning 

with 


F 


£ any sf 


| " But becauſe it NAT. cio n tide che 
Ee number of Sin in queſt -. below |! £3 


* Tables may exceed 30, 1 ſhall by & * 
the five fottowing queſtions thew; Þ| * 
how by the help of thoſe Tables the jj 
anſwer / to any queſtion of that nature may be 

out Near the trvth, when' the term.of yeat "8 ©: 


F 
is aboye 30:* __ by þ: 
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'F 87,2, 3 | | te ie 
= Þ J#dices of thoſe m the firſt rank; afcer the firſt 


NY -dne_ by the.other, the produCt - ſhall be a propor- 
'7 | tional correſpondent to that Index, which s*e+ 
'* Þ qual to the ſum of the 7»dices anſwering to the two 
 proportionals that were multiplied one by the 
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Fe Proport; .2 . 4 0 S o 16 * 32 ” 64 128 
Jndicer. 1.2. . 3. 4. 5. 6 7 | 


 Soif 4 and 32, m_ are the Lay _ fifth © 5 
-proportionals in the upper rank, be multiplied , 
Be dy the other, the produt is 128, which ſha 
be the ſeventh proportional, becauſe the ſum of 
\ the Trdices 2 and 5, which anſwer to the ſaid 4 
and 32,/is 7. In like manner becauſe the ſam of , 
the Indices 3 and 4 is 5, therefore if the third and 
fourth proporcionals, to wit, 8 and 16, be multi- 
plied'one by the other, the produtt ſhall alſo give 
the ſeventh proportional 128. Now foraſtnuch as 
/+ the numbers in every one of rhe Columys; except _ 


wy 
” 


po ER IE ot RF ner et 


1 the firſt Columa of years in the preceding Table III. 
+ Y. are continual proportionals whoſe. firlt term''is 


Þ 1, but *cis excluded 'our of the ſaid Columns, as 
appears by the ConſtruCion of that Table, and for 
that the numbers of years 1, 2, 3, 4, 5, &Cc. are 

- Placed 


o New 


» Nerasthe. Anſjyeri to the lait-Queſtion z '( ref) 


being had to the'ſetond and:thixd roles of the 26th : x ' 
Ghapter of the preceding Book concerning the mb. "B3 


_ Yplicatian of decimal fractions.) 


weſt. 12. If an Annuity of one pound pal 
able yearly for 40 years, be all forborn until the 


end of. that terms what will it then amount unto, 


compound intereſt being computed at. 5 per centum 


per amum * Anſw, 1201. 165. 04. thus found out? 
Firſt; according ro the ſecond-way of calculating 


er given: fo x conSuing chat, able to'any : $4 


her of eur Yan gone LE 
ww” [ee 1 WE pound be due or payable - 50 | FF 
| Years hence, yd oh worth in ready money, by | * 
rebatirig at:5: peri enum, per amwm, compound ins |} 3: 
_ tereſt? Auſt, 98729, &c: ar: 15. 9 4. + which.js | ; 
found out bythe help of 76. V, in the ſameinans } 


_. the: fourth Tiblt-in the: thirteenth Se&ion of this, 4 


Chapter, find out & Principal, which may have'ſi 
Proportion to the: propoſed Annuity 1 /. as- t00 


hath to 5, ſaying, if 5 /. intereſt'hath 100 /. for a 
principsl; what-principal muſt x/. intereſt have? | 


Anſwer, 201. Secondly, ſeek (: after the manner of 
the. preceding : tenth queſtion ) what 201. will be 


augmented nnto being forborn 40. years, at the 


rate of 5 per centum, per anmmmy compound intereſt; 
foyan will find 149.798 +, from which ſubtraQting 
the ſaid principal 207. the remainder will be 120, 
 #g8+, or 120,4.16.s. which is the anfwer of the 
queſtion. / * 
Qreſt..13. If an Annniy of one pound payable 
yearly for 37 years, be t& be fold for preſeat mas 
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Y, What is it worthy,” com] 


PY $306 
if fampoted on both is at 6 per ex Nay 

UE Geferr, 1 4b 1 145, 94. which. is found ont thus : 

F 127 according tythe ſecohd Jay of calculatigh 
the fixth Table in the fifteenth Se&;or of this Chap- 
{find ok 2 Princ ipoh in\pch, praportzon.ts'ohe 
I'pound (the propoſed Annuity } as,100, is.z0, $, fo 
| ill ſach principal be found 16.65666 , mo af- 
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1 nc Fee RE 44 Money, , +1S. eq * 

£ ey ff 7 JET Mech (0; wil -rea 
Toney be found tp be 1.92988 + gr. 10M8.c. 7.4.) 
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« 141. 14.5. 94. which IS the _ of the Queſtion 
; | propounded.. 
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|. Qxef. 14 What An Annuity þ ble .by yearly pay- 
ments to continue bo years will one poli urchaſe 

at. 6, per Centrum, Per. Anpnm, ' ? 
*, fs 4.4. near, Ik brnt fou oy UL .. thus 
[gk out the preſent; worthor QRe - ound Alt 
ity to cont} 7, years elent-wQ 
nid wm Tas 7 ) will be fo as 14. WF Ary. 
then. ſay b "the Rule of LATE 1473678 l. 
Fill purchaſe an Anr airy, of Qge; pound, ( t9,con» 
fine 37 years.) .w © Annuity, to continus the 
' | ame term will ok  ueeFaſes eAnſw, . 06785 by | 
. or 1 s. 44. which is the Anſyer of the Queſtion 
propounded, __-' __ 
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CHAP. VE 


P OP of the Rule of Three, or 7 Ruk i 
| 4 Proportion. - "S 


T: Our numbers. are ſaid to þ2 proportional 

' whag, the firſt containeth the ſecond fo of- | 
rWhird containeth the fourth ; likewiſe + 

when thi rſt is ſuch part of the ſecond,as the third | © 


is of the fourth » So-theſe numbers folowley are. "_s 


© called proportional, viz n1 
4x 6.. 06.:::4 X".&... 9 | 
2 5 x | yo ages 22 "5 Tx aT'3 . i3.. "*,tn 


 -ThaWto ſay, 4 4 times 6 (or 24) is ſaid to hr S 
Cuch proportion to 6, as 4 times 9 (or 36) hath to g,. |? 
In like manner, of 12 (or 8) hath ſuch proporyey F 
to 12 ; 335 7 of 15 ( or 10 ) hath ro 15; 


11. When Gur numbers are proportionals, Fr 
product ariſing from the multiplication of the 
J two Extreams is equal ro rhe product of the two. 
> means. hs 


Demorſt ration. 


By the preceding Deſi 1ition in 1. — cues num-. 
bers are propbrtjonals, viz. 

| 4x6.,6: Xx9.9 

BaC: C::BrD.D ORE. 
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+ 7-0 HET of the 4 x 6x9. ras py 

-l tho eXtreatns 1s BxYCOr D_ 

- | {The product of the] 6: $4: 17-20-4445 263 
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[ne means is — Gt MX: -B A; D : 1043 TG 4c; 


p#6:x:9 6'X V4 xiig wt) tt 
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_ Therefore the 50D Is IIs SW al6iid'; 
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>: By the preceding definition eſs fag miibers 
þ are proportionals, viz; == © 


- je W's 126k tg th, is” 2d bnA 
*The prodact* of the'F tf, Jp! oe 15; Vi 9D; V1 $ 
tro extreahig it 079 X BEATLES « Nim 22 or 


*% ,--.-.- MatpwHy 
4 + The produCt of te, 12 x2 + 15 

j tho means Is DJ/-% :0 ; Mo 
q : tb ava TI —_ { } 
n- : - 

\ "But 2 X 12 x Iy.=J2, X 3% IJ 


| or erelrg. the ProPgFIRn. Is CYCFY ,! may  Proa, 
& Te 
ho II. From the. laſt Þto} al tion ariſeth” thi [Rule 
9. of, Bro oportion commonly Nt the, Rule. URL Three of 
© Golden Rule, © which" teachetht by. three hb erg LY 
given ta find; a. fourth proportional nuttber Tt” 
iy Manner, v2, Multiply the [crond and thiFd nm= 
lg mutually one by the other. 4d «- vide the. roduF by 
the firſt number : Wor the rent 1 be the '/ uirth.p Yr 0- 
portzonal number F noht,. in 4 5 ' proportion: "This 
Rule hath been tully exeniplified 1 in the 3th _ | 
er of the preceding Book, and the truth of the 
E 4, ſaid 
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be three mumhers given $0 
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aid Rule may be thus d ſe , iz. Tet pod 

d a fourth in direct | 
proportion, viz. if 24 gives 6, what ſhall 36 give? | 
Or as 24 is in propoxtibn to 6 fois 36toa tourth | 


proportional number ſooght; which fourth propor-' |. 


| tional ( whatfogver:it"}be ) ' we may. ſuppoſe to 


be Q, and uber welefogr _ wy he propor- 


tionaks, "OIL, - fetier 
24 . 6 : £36. S 


Therefore by the ſecond Propoſt tion of th 


"off, 259} 32253 005319; 
= 24 x Q=s. x "M 


And pecagſs Weg: Plain gumbery! be fererally 
divided by one. and the” pln bers the . quo»: 
LES, 


tients will NY be equa A en 
therefore 
$$ BG mal 


DD — 


LES 61.5 


Wild it is ; ani that the fobtth- -ptoportio- 
nal. oumber is, equal to.che quotient that ariſeth by 
dividing the prodii@ pf the multiplication of the 
ſecond and. third ptoportjonals by the firſt, which 
Was ry 0 roved. 


_ Not s, 1 Els every. 0p Ade three” ire may by | 
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wh __CHAP: VI. 


A Demonſtration of the. Double Rule of Fel- 


1 3 He Double Rule: of Fellowſhip commonty: called} 
' 4 the Rule of Fellowſhip with time) preſuppo> 
-D thi two things, wa, 1. That the! particular 
I Stocks: of: Merchants in' cottipany, have continued: 
2,- That az the end: of their: Partnerſhip, -the'total 
«| gain or loſs is to be divided amongſt them, irt fucks 
XI. manner , that their ſhares ſhall have ſhch pro- 
\F portion between themſelves, as thoſe ſams of 
"F intereſt money have- one to another , which at 
any rate per cenum, ſimple intereſt only being 
computed , might' be gaineq by the particular 
; Þ Stocks. within the - reſpeCtive times of their 
l0- | ontinidnce in the common Stock : Now for the 
by efeting of ſuch a- proportional' partition., the 
the | faid Doble” Rule of Fellowſhip gives This direCtion, 
cf I viz. Divide the: total'gain or loſs into- ſach- parts; 
þ which fhall have the ſame proportion one.to®the 
be other, as is between the produds ariſing out of the 
rd] multiplication ofeach particular Stock by its corre- 
te'F ſpondent wwe | MTs 
de For example, Soppoſc two Merchants 4 and 3 
| tobe Partners in Traflick; for a certain” rime firſt 
P Fe 2 2g recd 
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Stock of 50 {. eight months; 1 fay ( according to: 


or loſs of Bjas 100 4.3 (or 300:) hath-to 50 x $ 
(or 400,) This rule hath been fully exemplified. in 
the 13 Chapter of the.preceding Book, and the 


% 


for granted; may be thus demonſtrated... - 


7. Suppoling 1001. ( the Stock.of A) to gain in 
3 - months -any certain ſum of money,; as two 


gain in'the ſame time, and at the ſaid rate: ſol find 


2X JO.i”.. . 
| — {.'for, 
IQO 
l00. 2 FO .:'2 X FO., 
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' 2.. Having found what. 501. will gain.in 3 
months, I ſeek how much the ſaid 551. will gain in 
| ey” | 2 x 50 x 8 

$ months, at the ſame rate, and ſo I find- | 


© IO0 Xx 3 
þ I, for, | 
> x 10 2.4-50. © 8 2 x50 x8 
| 4 5-4 IOO t 3 
- 3. Thus it appears, that if 1007._1n.3 months 
doth gain 2 /. then 50/7. 1n,3 months will gain at 


he 
hou er 


. Tr opt "OM OST > OO gue en. feed WH... es Wn YN We 4 Oe Weg 0 OO On 
; BE x SB goes lan. 4 SET O24 Ko ws NY, ; "” F - e : YR 
x þ or Won. x LIES b* Pe : % EY _ . # 5 b - b SS A; . A > 
2s J LIES -- a Py L - - 
- » wo Ls : "I 
pp C "I Fe "= 3 ws. . £ - as «. # vw eo 
1 rat 0 CHAT. 
. > Ss + ®S P 1 « « & x # ©. ” 
- S - "R " 4 


| ' - agreed on between them, and that A doth permit I 
his Stock of . 100 /. to' be employed in their joint 
Traffick three months, and that B forbears his 


the ſaid Rule of Fellowſhip with time ) whatever the 
total gain of loſs be, that part thereof which be- - 
longs to-A_mulſt have ſuch proportion to the gain 


truth thereof;taking the two premiſed Suppoſitions 


pounds] feek how much 5o!. (the Stock of B) will 
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gf = | p.VIE. 7 he Rate of Felloſhip 445 / 


os 2 x 50 « 8; 
Ss thi ſame rate——— -—fo that the proportion 
0 | 100 x88. 7 
" of the gain of A to the gain of Bi is, 
no '2x 5048 "4 Ts 
p As 2:15to 
. TOO 
Ie i, 
ah af both the terms ( to wit, the Antecedent 2nd 


- "Conſeg uent) of the ſaid proportion be ſeverally mul> 
a "plied by the ſaid Denominator 100. x 3, the pro- 
du will be in the ſame proportion with the num- 
| "Hers or terms multiplied,( by 17 e 7.Euclid.) viz. the 
d ain of A'will be to the gain of B, 


' 


I AS2 x 100 x 3-isto2 x 50 x B 


.. 5-Laſtly, Becauſe 2 ( the ſuppoſitions gain firſt 

aſumed ) is. a Multiplicator as well in the Anrece- 

dent as 1n the Conſequent of the laſt mentioned pro- 
3; | portion, it may be expung'd out of both, and ſo the 
;1 | gain of A will be to the gain'of B in this proportion 
g | (which was. to be PE to wit, - 


4 


| As.100 X 3 1st0 Jo x 8 


CHAP. VII 
A Demonſtration of the Rule of Alligation al. 


ternate, and the uſe of the ſaid Rule in the 
Compoſition of Medicines. 


JT.]N order to the Demonſtration-,of ,the aid 


* Rule, I ſhall premiſe-this Zemma, viz. if the: 
difference of zny two numbers given, be multiplied I 0. 
| by ann rtber aſſigned, the produft will be equal 0 w 
the difference between tie produfts which ariſe] 1 


from ihe mul:iplication of thoſe two nunibers ſevg- 
rally by the number afligned. 


Suppoſitions, + 


Two ines or AC—_1lo A B CH th: 


numbers give. SBC= @& JT © 


Their difference, AB = 10—4 


A multiplicator 4 ,, 
aſſigned. $aD— 5 


_—_— 


Which ſuppoſitions, and the Djagram being well 


viewed, the truth of the ſaid Lemma will be evi] 2 


dent, viz. ; | 


AB x AD=AC x AD,—BC x BE (AD) 


_ —— 


* 
* 2 as a 4 d - "+ 
. 


IO0—4 x $5$=10 x 5, -4 Xx 5 


11. To 
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- | QhapvItn | Hoe Rate of Aligation. 447 
11. To add the more light-to the following De- 
 moxſtration of the rule of Aligar;on alternate, | ſhall 
propound aqueſtion which properly belongs to the 
faid rule, viz. Suppoſe a . Fintner having French 
Wines at 54. the qnart, and at 104.the quarr, would 
al make a.mixture of them in; ſach manner: that he 
the | might ſell the mixt quantity at +7 . the quart, and 
Jo make as much money of the mixture, as if he 
ſhould ſell each quantity of wine at its own price ; 
ail } the queſtion is to know what proportion-the quan- 
the | tities of both ſorts of wize iu the mixcore muſt bear 
ied fone to another, Here according to the Rule of Alti- 
40} gation alternate; I take. the'difierence. between the 
16 mean price aſſigned for the mixture, and che two 
ve-f| other given prices, and place.thoſe differences al- 
ternately, viz. the difference between 4.and 10 be- 
ing 3, I write 3 againſt 5, likewiſe 
2 being the difference between 7 and ro|[ 2 
5, 1 write 2 againſt 10; fo I conclude, } $ Þ3 
CYthat the quantity to be taken of that -;--— 
ſort of wine of 104. the guare,muſt have” — | 5 
ſuch proportion to the quantity of 54. - 
the quarr, as2 to 3. T hat is fo ſay, if 2 guarrs at 
104. the quart be mixed with 3 quares at 5 d. the 
FI quart, the total-mixture 5 quarrs being ſold at 7 4. 
the 9zart, will yield .as much money as the ſaid 3 
well] $u2r:s at 5 d. the quart, together with/ the ſaid 
evi 2 quarts at 10d. the quart ; as1s evident by the ſub- 


ſequent work. 


Lia | mn Demonſtration of | 


rs [ 


Bo, mpg pence ; - quarts - "pence | '1 [ 

OLE ent rn nee tg, rg Pb 
I. ol 27001583 $2640 4 BM 

WG. © ol 19$205 = 9x 5= 35 B, 


From the prewiſſes' it appears, that hed twof pr 
things 3re given to be-mixt in ſuch manner as theÞ® m 
R def Allig ation alternate requires, the propoſition, fe 
to be demonſtrated will be tbis, namely, + 

- Thrcenumbers A. B.C. being giyen 1n ſuch ſort] 

that A. is leſs than B. butgreater than ©. if rhe dif-Y ar 
ference between A. and'B. be multiplied by C. and | w 
the difference between and C. be" multiplied by | pr 
B the ſum of thoſe prodiifts will be equal to the b 
produ*t' ariſing from the” multiplication of A. ty[| qu 


the ſum of the ſaid differences, Rk by 
\ 1a, th 
ing Demonſtration a : 
'& KB oy | Ms di 
S 2 ſu] 
= 
8 0 A, 
w 2 I LD 
; i 20 3 | 
AFB rect Pater TOE ba 
Ci] B—A j cotta 8 


—_—— GY 


BC | BA—Ca—B—C rd 


The difference between B: and A. iS B—A. which | 
multiplied by C Re ( as is evident by the Fl 
Lemma 


3 


| 7:mma ' aforegoing” in the firſt |Setion of this. 
Chapter) CB—CA.*AIfo the difference. betweem,A 
=nd C is A=C. which multiplied 'by B produceth 
BA=BC. Then the ſun of. thoſe two produdts.is 
BA—CA.( for + CBand —CB expunge one the 
-other ) which ſum 1s manifeſtly the ſame with the 
mo product ariſing from the multiplication of A the 
he # mean price, by B=C the ſum of the aforeſaid dif- 
on |; ferences ( to wit, the ſum of A—C and B—A ) for 
+ A and — A expunge one another. | 
tf When more than two things of different prices 
if-Y are given to be mixt as aforeſaid, the Demonſtration 
nd will not be otherwiſe : for if the ſum of every two 
by products ariſivg from the multiplication of two al- | 
Sow differences by their reſpedive prices, he e- 
by qual to the product of the mean price multiplied 
by the ſum of the ſaid differences ;> the ſum of all 
the ſaid products will alſo be equal to the product 
of the mean price multiplied by the ſum' of all the 
differences 3 as will clearly appear, by view of the 
ſubſequent work. 
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the premiſes this Corolary will arale. 


COROLLARY. 


, In the Rate of Alligarion alternate, if the aggre: 
gate of the produCts ariſing from the multiplication 
of the ſeveral alternate differences by their reſpe- 
Kive prices, be divided by ti: ſum of the ſaid diffe. 
rences, tie quotient will be equal to the main price. 
This may be a proof of any example of the ſaid rae 
of Alligation. ao 


OF THECOMPOSITIONOE® 
LHEDICINES. 


See more of this in TJ, Medicines and Simples in re- 
Mr.J.Dechis Ma- ſpett of their qualities are conſi- 
thematicalPreface, died in fame of theſe 6 
alſo Tom. 2. of dered in ſome of theſe five ways, 
P. Herigon and 2. elther as they are hot or cold, 
| Maſter More's 4- moiſt or dry, or as they are tempe- 
| rthmetich; rate; fo that ſuch Simples or Me- 
Is dicices which work heat in our bodies, are faid 
| to be hot, ſuch cold which are the cauſe of cold- 
nels. -- | | 
77. The mean or middle between the extream 
qualities of Hear and Coldneſs, alfo between Dry- 
eſs and Moijiure, is called Temperaie or the Tem- 
perature ; 


th 


BS 5 dg tot 
vs of >: £1] 3 A 
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girature ; from-which each ol the faid qualities bor, | 
ale,.moijt and dry, doth differ in four degreegfo that - * 
pNMedicine or S4mple is ſaid-t0be either remperate, | 
gr elſe bot, cold, anoft or ary, in the firit, ſecond, 
third, or fourthdegree. 1-51 oi5 
| II. Ifthe numbers 1, 2,344, 540, 7.8, 9, be placed 
8 you ſee from A co B, the differences be-ween 5 
(the middle number) and the ſupertour n.imbers 
- $.6,7,8, 9, will be 1,2,3,4, which may repreſent the 
re- | 4degrees of the qualities hot and dry ; likewiſe the 
on | differences . between, 5 and the i:feriour nymbers 
Pe- | 443,241, Will be 1,2,3,4, which may repreſeut the 4 
Te degrees of the qualities cold and moilt, the tempe- 
c& Þ| rature repreſented by c. being the mean or middle 
»e | from whence the ſaid degrees do ſerve. 


> 
L & 
> 
...B 9 +/ | 
8 | 3\ @malities hot 
7 by or, ary, 
re- 6 | FI 
f1- 5 | 0 Xx emperature. 
}S, 4 if 1; > 
Id, 3 | 2 > Qualities cold 
Je- 2 @ av moiſt, 
le- A1 } 4 
Id- = & 


1M IV. Since the Rule of Alligation alternate requires 
7y- | thatof two things miſcibie, the one mult exceed the 
Ms mean 
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igg2 *'- Compoſitimof = Appeiidh, 
| - Mean propounded and the other be-leſs, therefore 
DD tie queſtions of Aliparion in this kind are to he 
- = . exxought with the numbers in the aforeſaid Coy: 
n” Jumw AB, for by*-them the degrees-and qualities 
are diſcovered, being placed as you ſee in the Co. 
ihumn adjacent” to 'AB, and for 'diſtinCtion ſake, 
thoſe//nnmbers in the ſaid Column AB, may he 
.called the /adices or-Exponents of the degrees, which 
Indices are to be uſed in the ſame manger asthe pri. ' 
ces of Merchandizes in the queſtions of Aligation 
alternate in Chapter 14 of the preceding Book, 
and-therefore' thoſe. examples may be compared 
with theſe.. | ES} 


Prop. I. 


=» a. 6.0 = + ottSr Mo fo meo.o =. cr" 


Having divers Simples whoſe qualities are 
known, to make a compoſition of mixture of 
them, in ſuch manner that the quality of the me- 
dicine may be ſome mean amonglt: the qualities of, 
the fimples, and the quantity thereof any quantity 
aſſigned. | | > 

Example 1. An Apothecary hath four ſorts of 

 Simples, A, B, C, D, whoſe qualities are as 
followeth, viz. A 1s hot in the fourth degree, B 
is hot in the ſecand, C is, temperate, and D is 
cold in the third degree; the queſtion is to know 
what, quantities of each oyght to be taken, to 
make a Medicine, whole quantity may be 12 oun- 
ces, and the quality in the firſt degree of heat ! 
Seek 1n the aſoreſi:d column AB, for the Indices or 
Exponents of the qualities of the Simples.given, viz. 
for A which is hot , in the fourth degree, take- 93 
for B which is hot in the f{econd, take 7 ; for C 
which 


ge g fap. VII. he M edicines,. YI - 
{x, | which is temperate, take 5 ; and for D which-4s- 
. told. in the third degree, take 2.; that done, rank 


ye 
ore ah, - Se : 00S 5 d 
be || thoſe numbers in the fame manner-as the. prices of - 


5a | Merchandizes in the queſtions. of the 34 Chaprer, © © 
ic | 93x. deſcend from. the higheſt degree of. heat unto ©} 
>. || the temperature, and fo proceed downwards to the © 


ke, | degrees of cold, ſetting 6 the Zndex ,or Exponent of » Yo 
be the mean quality propounded, which is i.degree of M 


heat, as common to them all :. then by .craqgked 
; - | lines or otherwiſe connect two ſuch Tnaices, wheres 


rt. | 
6 | of 0ne May be greater than the mean, and the,other 
| | kfs, and proceeding according to..the Rule of, the 
4 | fourteenth Chapter you will find that to make; a 
\ If Medicine of 9 ounces, and the quality reſulting. to 
-" | be in the. firſt, degree of heat, you muſt take £ 


ounce of A ( being that Simple which was 1hoy ig 


4) 4 ounces of B, 3 ounces of C, and 11 ounce-of D, 

+ will be manifeſt by, the proof, / |. 4 + 
) - ; . en err v1 bon s $46 
a gd os 3 Ou wb 2 
o "004 a 8 TH: 'C rYo0 er% ' 2 Ky 
y 9 1 [AloxT="9 pea 

3 0 "27 4|B[7x*4=26 
© 31CGT5X3=15 
$ | [1,1D12:x 1 = 2 
, DE oma, 
9. 9) 54 (6 
) - Laſtly, bythe rule of Proportion you may:increaſe 
, the Medicine to the quantity of 12 ounces, anfl yet 


F 


According to the following operation, 
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Phe quantity ficpet 12 Ounces. 


+ 38 


' By other contrexions of the qualities, other it 
ebies of exch Simple-would arite,bot that harh' beer! 
fafficiently manifeſted in the:queſtions of the: four- 

reenth-Chapter: 

2 Exanple2. Suppoſe there are' five: Simple; A, 
B, C, D;E, whoſe qualities are as followeth', 
ne. Nis hot'in 3%. Bis hotin'2*, | C is hot in 
r.D is cold in 1*.' E is cotdiin 3*; and-it is re- 
quired to mix four ounces of B, with ſuch quan» 
Lities of the reft; that the: quality of the Medicine 
my be temperate ? 
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take 1 ounce. 


and 2 ounces of E.; then ſince the quantity of B,. 


'n the compoſition propounded' is limited, 9z- 


40nnces, find numbers which may be-in. fuch. pros. 


portion to 4.( the quantity of B aſſigned ) as the 
| numbers 1, 1, 4, 2; ( the quantities of A, C, D, E, 


in the aforeſaid Compoſition of 11 ounces ) are 


'yoto 3 ( the quantity of'B in- the ſaid Compoſi- 
tion ) in manner following :. 


3.1 22 4. 5-064 

3.1 :: 4. 135of Ch tobe mixed with 
3.. 4 ::-4 + 55 0f Df 4 ouncer of B, 
3, +. 2554 + 23 OLE, Mit 


Prop. II. - 


_ A Medicine being compounded of divers 5; les 


whoſe qualities and quantities are known, 'to find 


the-degree of the Form reſulting, viz. the exact tem- 


| perament of the Aedicine. 


"Example 1. Suppoſe a Hearcine to be EoOMponnd- 
ed of two Sjmples, viz. 6 ounces of B hot'in 4*, 
ahd 3 ounces of C hot in 3*®. and it is required to 
hind the temperament of the Medicine, viz. the de- 
gree and- quality reſulting from ſuch mixture? 
ScK'1n the aforeſaid Column AB for ne 


- | Proceeds before, fo will you find that to make + 
a Medicine of 11 ounces, and the: orga the Fores. 
| ecſolting to be temperate, you'mufl In 
' P F nn] . ; . 4 | 
of A, 3 ounces of B, 1 ounce of C, 40unces of I, 


eprees and qualities-of the Sim || 
1 dAtfpolc them orderly jn.ranks right 
ſmective quantities ;'then multiply 
{Petive quantity,and divide the" 
by the ſum of the quantities: 0! 
+ 25 he To dew of _- 2” 
"i de the 1:dex_ of the degree and: 
GI. ...S w_ 


4 "24 
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So in «the: ſaid-exarhple 'the Qhotient -will be. 
_ foun48$z, which is the. dex of 3: degrees-of heat, 
\ , andtherefore the ſaid «2edicine is hot in 34, de- 
grees. | £ 
- Foraſmuch as any two quantities miſcible ac- I ti 
cording to the Rule of Alligation alternate, are int | 
ſuch, proportion one. to the other, as the: reſpeCtiye Þ ir 
alternate differences between, the-mean quality, gh; I te 
-. the mixture and. the. qualities correſpondent untg; | 01 
the ſaid quantities, the demonſtration: of the afoxg;rf} 3 
faid.rule will be manifeſt by the Corollary aforegp* Þ} te 
ing 1» this. Chapter... oo 5 
Example 2. Suppoſe a Aedicine to be compounds; | ti 
ed of 4 Simples, whoſe qualities. and quantities arg} | tt 
known, iz. 2 ounces of A hot 1n;39., 3 ounces. | 
of B hot in 29, 4 ounces of. C tetnperate, and $5; 
ounces of D cold in 4*. and let it bs __ 
"FX. Gas 


Li, 
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2» I find the mean quality reſulting from ſuch mixture. © 
kl According to the aforeſaid rule, I multiply each [x- k 
zex by its teſpe&ive quantity, and divide the 
J ſum of the produdts by the ſum of the quantities, ſo 
' the quotient is 44, which is the [dex of 4 degrees 

of cold ( for the difference between'5 the dex of 
'”F the temperature, and 445 the dex found, is $ de- 
grees of cold ) which is the quality of the ſaid des 


aecine. 
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& | Example 3. Suppoſe a Medicine to be compound- 
& of ſeveral Simpler, whoſe qualities and quans 
c- | tities are as followeth, iz. 4 ounces of a Simple 
in } which is cold in 29. and moiſt in 1*. 5 otinces hot 
'e |] in 3*. and ( in reſpedt of dryneſs and nioiſture 
of; | temperate; 3 ounces hot ih 2*. and dry in 2* &- 
tg: ounces hot in 1?, and moiſt in 4*. 4 ounces cold if 
err 3% and moiſt in 2%: the queſtion 1s to know the 
0- | temper reſulting ? 
þÞ+ In the reſolution, of this queſtion thete ruſt be 
11, two diſtin operations, a. of thent like to that 
& || to the laſt example, viz | | | 


ff 


as F; au. 5 +; ne 6 1 py 2d. VE ; 7 4 L 4% To "OH ow — &/ 2 Wn, & 387 "Fr Ws nY F7 "ETA ts MN , IO OY EE 
» 2M PER b SR - LEM 
* % SY 3 : " "Ne: J : « $ \ By 
DE a -M P.2,tk IF 8 "RO x 
EE” + Kg 4 4 s - " In+ Sh OY ; L | 
[3 0}, A > HA. 


I. Find in the ſame manner as before, the de- 
gree and quality reſulting from the commixture ' 
» of thequalities hot and cold ; ſo will you find 57 
1 which is the Index of ;? degrees of heat ( for the 
i difference between 5 the Index of the temperature 
and 5:3 the Index found, is -;3 degrees of 


heat.) 

bh a vw 37 = © > 
S-X 42=t7hF 4X" 4==16 
5x $==40 5 x Fame 
7 Xx 3==2TI : 7 Xx 3Z==21 
6 x 6==36 3 x ba= 

2 x 4= 8 | 3 x 4==12 

22) 117( 55) | 22) 80 (3:7 | 


- 2. Find in the ſame manner, the temper reſulting 
ſrom the mixture of the qualities dry and moiſt ; fo . 
- will you findz+ which is the Index of1;7 degree of || ( 


moiſture, ſo the quality of the ſaid Medicine is ;7 


degree of heat, and 134 degree of moiſture, as by I} . y 
the operation is manifeſt. d 
Prop. III. . 


To augment or diminiſh a Meaicine in quality accor- 
ding to any degree aſſigned. | ' 


Suppoſe.a Medicine to be compoynded -as fol- }| | 
loweth, viz. 1 dram of a Simple hot in 4*. 2 drams I , 
hot in 3*. 2 drams hot in 2*. 1 dram hat 1n A. : 

ES ram 
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" thequality of the ſaid Medicine be in 15 degree of 


heat ( as will be manifeſt by the ſecond Propoſi- 


' tion.) Now let it be required to augment the ſaid 


Medicine ifi quality, v:z. to add ſuch a quantity 


_ of ſome one of the Ingredients:( or ſome other 
ſimple) which may ariſe the qualicy of the Medi- 


cine 5 degree; ſo that the temperament of the Me- 
dicine after it-Is increated in quantiry, may be in 


. 2*, of heat. Make choice of ſuch a ſimple, the In- 


dex of whoſe quality may exceed the In4.x of the 
quality aſſigned, 2#z. make Choice of chat fimp'e 
which is hot in 3*. whoſe Index 1: 8. then proceed 
according to the t example of the firſt Propoiition 3 
ſo will you find thut if 1 dram of the aforc ſuid Me- 


dicine be mixed witn Z dra of that imple which is 


hot in 3*. the temper reſulting fron ſuch mixcure 
will be in 29. of beat, _ 

Laſtly, by the Rule of Three, ſay.if 1 dram require 
: dram, what ſhall 8 drams ( the:quanticy of the Me- 
dicine firſt given) require ? 736 

Anſw. 4 drams : So that if 4 drams of a ſimple 
which is hot in 3*. be mixed with 8 drams of a Me- 
dicine which is hot in «5; degree, the temper re- 
ſniting will be 10 2?, of heat, as by the operation is 
manifelt. | 
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dram cold in 1*. and 1 dram cold in 2% Then will _—7 


wy 


If it berequired to diminiſh a Medicine in quz- 

| lity, you are to make choice of ſuch a Simple, the 

Index of whoſe quality may be leſs than the Index 

| = the quality aſſigned, and then to proceed as be- 
ore. 

Here obſerve, that if in queſtions of this nature, 
the quantities of the Simples be expreſt by weights 
of divers denominations, they are to be reduced to 
that weight which is of the loweſt denomination in 
the queſtion, according to the ſixth Ryle-of the 
ſeventh Ch aprer of the preceding Book. 

The augmenting or diminiſhing of a Medicine in 
- reſpect of quantity ; Alſo the finding of the value 
of any quantity of a Medicine, the prices of the In- 
gredients being known, will be familiar to ſuch as 
underſtand the Rule of Proportion, and therefore 1 
ſhall not inſiſt upon them. 
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CHAP. IX. 


A Demonſtration of the common Rule of Falſe 
by two Pofitions. 


oY Hat the ordinary double Rule of Falſe is, 
| y and how to be uſed in reſolving ſuch 


queſtions which cannot be radily ape 
plied to any of the other rules of Arithmetick, hath 
been fully declared in the 15 and 31 Chapters of the 
preceding Book z it remaineth to ſhew what kind 
of operation is preſuppoſed before the ſaid Rule 
can be applied to the reſalution of a queſtion, and 
1 to demonſtrate the truth of the Rule it 
elf. 

IT. In the ſaid Rule of Falſe, look what operation 
the queſtion requires to' be 'performed with the 
number ſought and ſome given number or num- 
bers,the ſame kind of operation in every reſpect is 
to be made with each of the two feigned num- 
bers ( commonly called Poſitions ) and the ſaid gi- 


ven number or numbers; which threefold proceſs 
\ being finiſht ( whether it be by any one, or all of 
'theſe rules, to wit, Addition, Subtraition, Multiplica- 
tio, and Diviſion) there will ariſe three remarkable 
--tumbers or reſults, to wit, one reſulting from the 
true namber ſought, and two others reſulting from 
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the two feigned numbers ; then from theſe three re. 
ſalrs,theerrors are colleCted,which are nothing elſe 
but :he differences hetween the true reſult,and each 
of the wo falſe reſults. 

1i7. After the faid errors or differences are diſ- 

cover. i the Rule of Falſe will he of no force, unleſs 
this An-0gy or proportionality doth ariſe, namely 
the firit error muit, have the ſame proportion to 
the ſecond, as the differerce between the number || 
{cnn and the firic feign d number hath to the I -t 
dificrence betweei the ſaid number ſont ht and the 
ſecond teigned pumber ; here therefore it may be || t 
demandec, what kind of operation will produce the | i 
faid Anaicgy f: Fo ctisI anſwer, when the queſtion. 
Teguires the number ſought to be increaſed, leſlen- 
ed mul: iplied or divided by ſome given number,or 
the number arifing from ſich operation 10 be in- 
c: caled, leſiened, multiplied or divided by ſome 
giver numb; r 3.41 any of thoſe caſes, the aforeſ.id 
A::21ogy will neceſlarily ariſe, as I ſhall here magni- 
feſt in all the ſaid caſes. Firſt, therefore I ſay when 
unto each of three numbers ( nainely the number 
forght by the:Rale of Falſe and the two feigned. || - 
rumbers ) one and the ſame. number is added, the 
{aid Analogy: will enſue, for in this caſe the diffe- 
ren'.e between the firſt ſum and the ſecond ' will be 
equal ro rhe difference between the firſt and ſecond 

» of the ſaid three numbers ; Jikewiſe the diffcrence 
between the firſt ſum and-the third will be equalto 
the difference between the firſt num ber and the third 
which may be proved in manner following. 
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than either of the numbers B and C, 


the firſt ſum and the third is equal to the difference 


Þ 


_ Suppoſitions. 
Let there be three numbers, to wit, 


A - =». 0 
12. "2 4 


Suppoſe alſo that the firſt number A is greater 


Suppoſe alſo, ſome number as D (3) to be added 
to each of the. ſaid three numbers, ſo will the three 
ſums be, 


A+ DP] 15 
B +.D 4 46 
C+'DTS 


The Propoſition to be demonſtrated is, that the 
difference between the firſt ſum and the ſecond is 
equal to the difference between the firſt number 
and the ſecond ; alſo that the difference between 


between the firſt number and the third. 
Demonſtration. 


The difference between the firſt number and the 
ſecond is, 


A————ÞB 


The difference between the firſt ſum and the { - 


cond 1s, 
A + D—B—D 


Ff4 


Li 


ther;) to wit, 
At D=B-D=A—EB 


o 


—_— the firſt part of the propoſition is pro. 
yed. | 


Again, the difference between the firſt number 


and the third is, 
A——C 


The difference between the firſt ſum and the 
thurd IS, | 
A+ D—C—-D 


But the latter difference is manifeſtly equal to - 


the former, for + D and —D expunge one the 0- 
ther, wiz; | | 
| A+ D—C—D=A—C 


Wherefore the propoſition is fully proved. 

The like property might be proved after the 
ſame manner, when one and the ſame number is 
ſubtrafted from three numbers ſeverally. 
Secondly, when three numbers (namely the num- 


bers ſought by the rule of Falſe and the two feigned_ 


nutnbers ) are ſ:verally mulciplied by one and the 
fame number ; the afore mentioned Analogy will 
likewiſe enſue, as may be thus proved, 


Suppoſitions. 
Let there be three numbers, tq wit, 
= #;F.C. 
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But the latter difference is manifeſtly equal to 
the former ( for + Dand —D expunee one the 0- 


0 ty 


al 
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 - Syppoſe alfb that the firſt number A is leſs than - ©? 
either of the numbers B and C, | 
Suppoſe alfo, each of thoſe three numbers to be 
multiplied by one and the ſame number as D (4) - 
and the three products to be theſe, hs” 


Js DA 12 
DB 20 
T DC 32 


The Propoſition to be demonſtrated'is, that the 
difference between the firſt produtt and the ſecond - 
hath ſuch proportion to the difference between the 
firſt product and the third, as the difference be- 
tween the firſt number and the ſecond hath to 
a -| the difference between the firſt number and the 


by 


= third, UVIL.s __ 
DB—DA . DC—DA :; B—A., C—4& 
8 k 20 cn” #:;:- I» 
& Demonſtration. 


- | Foraſmuchas (by the 17th Prop. of the ſeventh 
Book of Euclids Elem. ) if a number (D) multiply- 
- | | ing two numbers (B—4 and C—A) produceth o- 
1 | ther numbers (DB—DA and DC—DA) the num- 
> {|| bers produced by the multiplication ſhall be in the 
1 | fame proportion as the numbers multiplied are, 
therefore ; | 


 DB—DA. DC—DA:: B-A. C—4 
which was to be demonſtrated. 
Likewiſe when 3 numbers are divided by one 
and the ſame number,the demonſtration will not be 
| otherwiſe 
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4 ' Otherwiſe ; and becauſe by ' the ſecond Seition of 
this Chapter, the errors in the Rule of Falſe are the 
differences between the true reſult and the two 
falſe reſults, therefore from the precedent demo- 
ftrations it Is evident, that the aforementioned Ana- 
logy or proportionality ( namely, when the firſt 
error hath ſuch proportion to the ſecond, as the 
difference between the number ſought and the firft 
feigned number hath to the difference between the 
ſaid number ſought and the ſecond feigned number) 
will ſucceed from ſuch operation, as is before de- 
clared in the beginning of the third Se#jor of 


this Chapter. 


6 


V9 


IV. Now te diſcern what kind of 
To know whe- operation will not produce the faid 
ther a queſtion Analogy, obſerve rhis note, viz, 
be reſolvable wah: de 
by the Rule of When a queſtion requires ſome. given 
Falſe or not. number to be divided by the num- 

ber ſought or any part thereof, alſo 


when the number ſought or ſome part thereof is 
to be ſquared, cubed, &c. likewiſe when ſome parts 
of the number ſought are to be multiplied one by 
the other ; I ſay from ſuch operations the aforemen- 
tioned Analogy will not ariſe, and in thoſe caſes, 
the ordinary Rule of Falſe will be uſeleſs ; as may 
partly appear by the two following examples, vz. 
What number 1s that, by which if 360 be divided 
the quotient will be 24 ? Here if two poſitions or 
feigned numbers be taken, and 360 be divided by 
each of them, the errors will not be in the fame pro- 
portion with ihe differences between the true num- 
ber ſought and the 2 feigned numbers,and theretore | 
the rate of Falſe will be uſed in vain : yet if it be 
asked whai numyer is that, which being __— 
ll 


by. 24, the product will be 360, the An/wer to. this 
ktter queſtion 1s the ſame with the anſwer to the 
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former, and may be found by the rule of Falſe ; but 
ſach kind of interpretations and inferences are not 
always obvious, and therefore ſince the prepara- 
tive work of the rule of Falſe (' after the numher is 


taken by gueſs for the number. ſought ) proceeds 


gradually from one condition in the queſtion to ano= 


 gher,it will for the moſt part be eaſe to determine 


whether the ordinary rule of Falſe will take place or 
not,by comparing the conditions of a queſtion with - 
the note before given. 

Another Example; a certain perſon being deman= 
ded what number of years he had lived, anſwered, 
if;; of that number were multiplied by Z of the ſame 
number,the product would ſhew the number, or his 


age: here It will be in vain to ſearch the number 


ſought (which 1$:40 ) by the rwle of Falſe ;, for the 
aforementioned Analogy or proportionality will not 
ſacceed, and the queſtion cannot eaſily be reſolved 
without Algebra. 45 
Now from this ſuppoſition, that after the prepa- 
rative work of the ze of Falſe is finiſht, the errors 


will be in ſuch proportion as aforeſaid, I ſhall make 


It manifeſt that the rule of Falſe will diſcover the 
number ſought. | 

Y. In the Rule of two falſe Poſitions there are 3 
caſes, viz. the errors are either both exceſſes znd 
noted witht, or elſe both defects and noted with—, 
or laſtly,one of the errors is noted with-F, and the 
Other with—. : | 

In the two firſt caſes the Rnie 1s this, Multiply 
the Poſitions or feigned numbers by the altern er- 


Trors, wiz. tle firit Poſition by the ſecond error, 


the 
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the ſecond Poſition by the firſt error, and reſerre || 

thoſe products ; then dividing the difference of the | 

faid produdts by the difference of the ſaid errors,the | 
notient ſhall be the number ſought by the que- 
jon. - 

The demonſtration of the ſaid Rule here fol. 
loweth. = 
Caſel1. When the errors are both exceſſes and m. 

ted with +. | | 


Suppoſitions- 

1. Let ſome number unknown and ſought by , 
; the rule of Falſe be repreſented by ... . [ 
2 2. Let the firſt Poſition ( or feigned num-? 1p 
E ber) be..... [ 
: 3. And the ſecond feigned number .... C 

4. Suppoſe alſo that B is greater than C, and each 
of them greater than A. 

5- Moreover ſuppoſe the error of the firlt? x 
Poſition to be .... | 

6. And the error of the ſecond Poſition? > | 
to be. 

7. Suppoſe alſo that this Analogy will be found 
In the ſaid numbers, viz. 


| B—A. C—A::F.G 
E 8. The Propoſition to be demonſtrated. 
FC-——GB 


þ —0 


1, (tap. the Rule of Falſe. 

a | | Demonſtration. Ws; 
-, '*g. Foraſmuch as by ſuppoſition in 9*. 

fol B—A . GA ::F.G 


, To. Therefore by comparing the rectangle of the 


1m. | cxtreams to the rectangle of the means. 
GB—GA=FC—FA 
11, And by equal addition of FA 
"_ FA + GB—GA=FC 


CF 12. Again, foraſmuch as by ſuppoſition in 4*. 
C B> C 
: 13. And conſequently out of 4*. and 12*. 
: OO BA Þ CA 
14. Therefore out of 9*. and 13®. 
F> G 

15. Therefore 

FA > -GA 


16, Therefore 
FA—GA > 0 


17, Theres 


"i $2 AA 42 2585 4% 1 
ad 4 = 4. 
—_— 6 0 » © > © 0” 
P 4 : DEE ITN : 
_—— 
| 
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17: Therefore by equal ſubtraction of GB trom || | 
equation In I 1*. 


®» 
. 


FA—GA—FC - OB 


8. Wherefore by dividing both parts of the laſt 
tion by F=G, equal quotients will ariie, viz. 


FC——GB 


which was to be demonſtrated. 


Caſe II. When the errors are both defeits, and noted 
With— 


Suppoſitions. 


1. Let ſome number unknown and wo A 
| by the rale of Falſe be repreſented by . 
2, Let the firſt poſition ( or feigned num- 
ber ) be. 

I 3. Sappoſe alſo that Bis leſs then C, and each of 
F, them leſs then A. 
; 5. Moreover, ſuppoſe the error of the My o 
Polition co be ... . .. 

6. And the error of the ſecond Poſition . . G 

7. Suppoſe alſo that this Analogy will be found 
1n the {oi numbers, viz. 


A—B.A—C::F.G 


4 bo 'Y Sd ; kf ———— "REO ”, TOR : W ON AY 
;> IF Chap. IX. the Rule of Falſe. 
8. The Propoſition to be demonſtrated. 


FC— GB F 
| Ns | 3 
- Demonſtration. 
9. Foraſmuch as by ſuppoſition in 79. 
A—B . AC FO 
19. Therefore by comparing the reCtangle of the 
means to the rectangle of the extreams. 
" FA—FC==GA—GB 
11, Any by equal addition of FC , 
: FA=FC+ GA—GB : 
2 _ Again, foraſmuch as by ſuppoſition in 4% 1 
of B> C 
, 13. And conſequently out of 4*. and 12*. 
G - A—B > A—CG 


14. Therefore out of 99. and 13. 


EF > G 
15. Therefore 
FA> GA 


16, 'There- 


= 
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16. Therefore 
FA—ZGA > © 


. T7. Therefore by equal ſabtration of GA from 
the equation in 11*. 


FA—GA = FC=GB 


T- 
18, Wherefore by dividing both parts of the lft 
equation by F—-G, equal quotients will ariſe, viz. 


FC—GB 


F—G 


which was to be demonſtrated. 


Caſe III. Wher: one of the errors is an exceſs ( tl 
wit, noted by 4-) and the other a defebt ( noted 
b 


In this third Caſe the Rule of Falſe is this, viz 

Multiply the Poſitions by the altern errors, to | 
wit, the firſt Poſition by the ſecond error, alſo the } ; 
ſecond Poſition by the firſt error, and reſerve thoſe || | 
products ; then dividing the ſutm of the ſaid pro- 


dutts by the ſum of the ſaid errors,the quotient ſhall 

be the number ſought by the queſtion, | 
The Demonſtration of this latter Rule here fol- 

loweth. v þ 


Suppoſutions. | 
1, Let ſome number unknown and ſought by 
- the rule of Falſe be repreſented by ...... 


2. Let the firſt Poſition be. .. . 'Y 
3. And 


i” LORE. 8 - v2? * # . 4 - wa 
'B Ko es +5 . ws 
N ky. ls - 
Rk 


by | <Q thap. WY The Andes of Falſe. 49% 
50 And the ſecond Poſition 7. .-. 4 3. © Ol J 
4. Suppoſe alſo that B is greater than C, and alſo * 

greater than A, and "that C is leſs-than A. 
5. Moreover, ſuppoſe the error of. the firſt k 

om || Poſition to be. .«.-.. 

6. And the error of the ſecond Poſitionto be; G 
7. Suppoſe alſo that this a—_—_ will be found 
in the ſaid numbers, viz. ' | 


RP 


li B—A. A—C: :F.G 


$.. The Propoſition to be demonſtrated, 


GB -t-FC 
A= _ 


Demonſtration; . . : 4 
ted H. Farafinuch as by ſuppoſition in 7; 

= © \B—A.A—C::F -G 

? 


the |, 10. Therefore by comparing rhe reftangle of the 
ole ineans to the rettangle of the extreams. 


r0- 
all N* FA—FC=GB—-GA 


"2 tr And by equal addition of FC and GA t6 the 
ſt equation, this will ariſe, 


JK | FA+GA=GB+FG. 


[3 I2, VE erefore by _—_— both parts of the laſt | 
Gg equalicg 


A & « "a IN ge. 
equal quotients Will ariſe, viz. 

- © +G 
| which was to be demagſtrated. 
'*s » 'Thelearned Herigauins (in cap. 13. Tom, 2. of his 
q Curſus Mathemaricus) hath delivered another way of 
reſolving the rule of Falſe, namely by the two fol- 
lowing rules, viz. | 

When the ſigns of the Errors are unlike. 


Rule I. As the ſum of the errors is to the firſt er- 
ror, fo is the difference of the ſuppoſed numbers to }} ; 
a fourth proportional, which being added to the || : 
firſt ſuppoſed number, when the ſaid firſt ſuppoſe 
Tion is leſs than the ſecond, or ſubtrafted from it 
when it exceeds the {econd ; the fam or remainder 
will be the true nuttber fought. 


6 ; I Feary Fr 4h "pines 6} TI [8 OI IE. 

. od - wi © be Neu" EO RYVg $0 wh =» ob o 
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-quation by F x G, 


When the ſigns of the Errors are wnlike. 


Rule IL As the difference of the errors is to the 
firſt error, ſo-1s the difference of the Suppoſed num- 
bers to a fourch. proportional, which being added 
to the firſt ſuppofed namber when'the figns are— 
or fabtracted trom it when the figns are +; the ſum 
or remainder wilt be the number ſought. 

Both which rules the ſaid Herigonizs demonſtre- 
teth geometrically by lines, upon a ſuppoſition 4 
the Analogy or Proportionality before mentioned In 
the third Section'of this Chapter,and the ſaxne may 
likewiſe be eafily demonſtrated according to the | 
precedent method by letters. 


BPMhz2S r© & 


CHAP. 4 


RS, 


| LB other Rules. 


CHAP. X. 


A Colleftion of pleaſant aud ſubeit Queſtions, fo 


exerciſe all the parts of 'Valgar" Arithme- 
tick. To which alſo are added various pratti- 
cal (Lueſtions about" the menſuration of Super- 


' . ficial Figures and. 8lids. - 


rge mixtly uſed * ' - weighing 1194 {5. of Troy 

179 wig be worth 6795 1b. 

fterling, what is the yalue of 133 gran of that Gold? 
Anſw. 2 pence, 7 363 38. 


Examples of the Rae Q5; 1. Ifa wedge of Gold 
) 


o 


oO 
T 


I. 1:5 (or 75) of x; of 5 of 3=;,i5 
TL, 323 415% oe nf 3 ” 
bits Le 


Queft. 2. A man dying gave t6 his eldeſt Son 3 
of Z of his eſtate,to his ſecond Son £ of < of his eſtate, 


and when they had counted their Portions, the one 


had 40. more than:the other ; the remainder of the 
eſtate-was given to the wife and younger children. 


 Thequeſtion is, what was the portion of the eldeft 


50n, al{o.of the ſecond, and how much did belong 
to:the wife and younger children, ?- | 


'. Anſw;The eldeſt Sons portion 199/. tffe ſecond 
20ns portion 601. and 440). for the wife and youn- 


- ger children. 


' The fraltions being reduced , it will be manifeſt 
that the eldeſt Son had +, and the ſecond +; alſo: the” 
20G" Gg 2 dife 
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difference of the ſaid fraftions is +*, then ſay, 
| 3} #£40 L EO 
T5 ® "FT 7 © "MM [ 
The ſecond Sons portion . ..... 60 
The difference of their portions , 40 
The eldeft Sons portion . 100 
LY 40 Y 20. 
I 5* IL T 7 8 


Laftly, 600—160==440 for the Wife and younger 
Children. 


Queft. 3. A young man received 66;/. which was 
3 of + of his elder brothers portion, and 3+ times of 
his elder brothers portion was 1+ times of his fa- 
thers eſtate, the queſtion is, what was the fathers 
eſtate ? Arſw. 560 l. 


3 - 665 :: 1. 200 
200 x 33==700 
IZ . 700 :: I . 560 


Bucft. 4. 1f A can finiſh a work in 20 days, and 


Bin 30 days; in what time will the work be fi- 
_ B working together ? Anſwer 12 


JS. 
. Firſt find what quantity of the work will be 
done by each workmen in one and the ſame time; 
then it will be, as the ſum of thoſe quantities is in 
proportion to the ſaid time, ſo is 1 or the whole 
work to the time wherein ſuch work will be finiſh- 
ed by both workmen working together. 


EONEESESOs 


as | 


hy ed” 


Hence it appears that A and B working together 
20 days, will finiſh that work once, together with 
; of the ſame work ; therefore ſay again by the 
A Rule of Ti bree, 


work days mork days 
« -TS 


Y I+ ' - 20-831 
f 
bs Quellt. 5. 


S e/Ereus adſto leo, tubuli mihi lumina bina, 
Ofque etiam, dextri ſic quoque planta pedss, 
Bins dextro oculo, terns lacus ifte diebus 
Impletur Izvo, ſed pede bis gemims. 
Ori ſafficiunt ſex bore. Dic ſunul ergo, 
Quo ſpatio os, oculi, peſque replere valem? 


d The ſence-is this. A brazen Lion being placed 
+» | inan artificial fountain, conveyeth water into 2 
2 | Ciftern by two ſtreams iſſuing from his eyes, alſo 
by one from his mouth, and by another at the bot- 
E tom of his right foot. Now the Pipes through 
5 I which theſe ſtreams paſs,are of different capacities, 
n F in ſuch ſort, that by the right eye ſet open alone, - 
c | thereſt of the ſtreams being ſtopt, the Ciſterawill 
+ if be filled in two days ( the length of a day being 
ſuppoſed to be 12 hours;) by the left eye alone in 
three days; by the foot alone in four days; and 


Gg 3 by 


4 ”"* 
DE, +» 
A 
; (x 


by the month alone in fix hours. The queſtion is, | ; 
ro find in what time the Ciftern will be'filled, if all } 


| 

thoſe {treains be {et open at once ? | 
Anſwer, ;5'day, 

: . 

days: Cift. aays Cift. 

2 "+ M I >” S Z I = 

4 it: 572 Y ot. | 

E I » SHES | 

add 1 


The ſum 15 9 Cifterns that will be filled in three 
days by all the \four ſtreams running * together : | | 


Then ſay by the rult of Threc. 


Cift. Days, Cift. | day 
S353; 


Que. 6. ACGiſtern ina certain Conduit is ſuppli- 
ed with water by one pipe offuch bigneſs, thar if the 
cock 4 at the end of the pipe be ſet open, the Ci- 
ſtern will be filled in Z hour; moreover at the 
bottom of the Ciſtern two other cocks B and C are 
placed, whole capacities are ſuch, that by theCock 
B {et open alone ( all the reſt being ſtopt, the Ci- 
Kern ſuppoſed to be full ) will be emptied in 15 
hour ; alio by thecock C ſet open alone the Ciſtern 
will be emptied in 2, hour: now becauſe more we 
ter will.be infuſed by the cock 4, than can be ex- 
pelied by both the cocks Band C in one and the ſame 
time; the queſtion js to find in what time the Ci- 
ſtern: will be filled if the ſaid three cocks be {kt 
open at-once ? Azſw. 143 hour. 
After the manner of-the fourth queſtion of this | 
| Chapter i 


ov amb mw kan ad wt 


£15 


Ch | Wany COLIN 
L # empried in 'one and the fame” ſpace of time, by the 
cocks of B and C runffing together; allo how much 
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would be devoured ? e47fw. 3; hour. 


pter, find how many tines the Cilfermwill be | 


of the Ciſtetn'will be filed by A in the ſame time 3 
then will the difference ſhew how much of the Ci- 
ſtern is g#ined by the filling cock in the faid time : 
Laſtly, as the Ciſtertig'or parts gained ar? in pro- 
portion to. the correſpondent time 3 ſo 1s the 
whole Ciſtern, to the tinge wherein it will be gain- 
ed or filled. 


bog. ciſt. hou. ciſt. 


25 .T*: I$. (25 Xs 
add 1 z >B 
ſum 1 "oz B &- C 
hoa. 


in 15 hog. 
( 25 filled by A 
A 


1:5 gained by 


hon. ciſt. 
©. + $:- M05 


ci/t. hou, ciſt. hos. 


, I'2 3 @ ® Ss #® = 
IIT. 175 I; ” ® I ». ® I's;. 


Queſt. 7 Suppoſe a Dog, a Wolf and a Lion, 
were to devour a Sheep, and that the Dog could car 
up the Sheep in an hour,the Woltf 1n 2 kour,and the 
Lion in 5 hour ; now if the Lion begin to eat 5 hour 
befare the other two, and afterwards all three eat 
together, the queſtion is, in what time the ſheep 
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| * Thus appears that 4 of the ſheep would be ea... 
ten. by the 
to eat. 5; 


will you find the remaining } to be eaten. by them 
llin 4x ? hour, which added tox gives z3 hour, in 
which time the ſheep would be It Dy 

Oueſt. 8. If 12041, be to be diſtributed amongſt 


three perſons. A, B, C, in ſuch ſort, that as ofren | Nq 


as A takes 5, B ſhall take 4, and as often as B takes 
3, C ſhall take 2; what ſhall be the ſhare of 
each ? 

Anſw. A 51541. Bar ggl. C 27 yf21. 


Find three Numbers which may expreſs the pro- 
portions of their ſhares,by the Rule of Three, or ( to 
avoid fraCQtions) thus, 


Eo Co ons's 4 
Z c e000 0 0 2 
by. 29 I 
WWW ND | 
thus found 
$x3=15 
3 + 4 = I2 
4X2 = 8 
we C15 + 5's 
1-35 » 1204 5 $12 « 4155 
: 3. 2745? 


Queſt, 9. A Governour of a certain Garriſon, 
being defirous to know how much money the Poxt 
Or Paſſage of the ——_ did amount unto in cer- 
tall 


"Striehaica "A Y |; 
10n, before the Dog and Wolf began. 


'I.. Proceed according to the fourth queſtion, FAY 
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fain. months , made choice of A loyal ſervant, giving 


kim order to receive of every Coachman. paſſing 


- {with a Coach 4.9. of every Horſman 24. and of every 
 Ffootman 34. Now at the years end, the ſervant ma- 


king his accompt to the Governor, giveth him 94... 
159. 10d.and lets him know that as oftenas 5 paſſed 
with Coaches, 9 paſſed on Horſeback; and'as, often 


3 6 paſied on Horſeback, 10 paſſed on foot ; the 


een is how . many Coaches, Horſemen , and 


Footmen paſſed? Anſwer, 2500 Coaches, 4500 


Horſemen, 7500 Footmen. l 
* Find three proportional numbers after the man- 
ter of the 8 queſtion, which will be 5, 9, 15, then 


proceed as followeth, 


A - d, 
5 Coaches . . 20 
9 Horſemen 18 


35 Foatmen .. Tx 

— 5 . 2500 

If 455 . 22750 : Sg 9! . 4500 
I5_. 7500 


weſt. 10, A Faftor would exchange 7801. ſer- 
ling tor double Ducats, Dollars,and French Crowns, 
the Ducats at 7 5. 6 d, the piece, the Dollars at 4s. 
44. and the French Crowns at 6 s. the piece; tobe 
In ſuch proportion, that 4 of the number of Ducats 
may be equal to £ of the number-of Dollars; and = 
of the Dollars equal to ;4 of the Crowns, the que- 
fion is, how many Þieces of each coin he ſhall re- 
ſeive for his 780 pounds. | 
 Anſw. 600 Ducats, goo Dollars, 1200 Crowns. 
Find three proportional Numbers ('after the 
hs man- 


4 * 


-- als 7: by 9 S 02 tC 
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manner of the eighth queſtion)which will be 6, 4, 3, ; 
5 © 4 © # o ER fl 
as $I > M 

_—0: I _E-j 
| 6, .4 +. 3 pl 
Thus it appears that ſix times the number of Du- E 
cats muſt the equal to four times the number of Þ| * 
Dollars, alſo equal unto three times the number Þ| © 
of Crowns. Then' make choice of three numbery || ® 


to anſwer thoſe proportions, ſuch are theſe, 2, 3, 4, 
(for 6 x 2=4x 3=3 x 4) with whichnumbers 
proceed as followeth, 


l. 
2 ducats.. . 
3 dollars .- ot 


= 90 
>, 
bay” 


4 Crowns . . 1 ; 
o_ L. $ . 236 

ſay if . . . 23. 780 :: I 195 
> , yoo! 


1 aucat l. 
3 - I. 2.2 :A25 .. | 600 durats. 


.doll. 
£2 s T_ :: 195 . 900 dbllars. 

Cr0W7N : 
>. T 3% 20 .. 1390 cFemnc Þ 


Oueft. 11, Twenty Kmights, 3o Merchants, 24 
Lawyers and 24 Citizens, ſpent at a dinner 64 
pound, which was divided among(t them in ſuch 
manner, that 4 Knights paid as much as 5, Mer- 
chants, 10 Merchants as much as 16 tat ; and 

aw- 


= 6-4, 3s » 7 "Y OW, - a _ a 4 4 l 
Cl W? "RE 6. : - %, 
IB be) 
e -& » , £ 
-_ AF: 4 k . 
* Y | +480 = « - 
WY | | 
” 5; &,* 3 
{E. 2 3,00106 OO; 4\, JELOBS. 
- ET SEA Ca uh 
4 
1 


hed 


F, 


Fitap. 433 
' $8 Lawyers as much as 12 Citizens; the queſtion 
I, js, to know the jum of money. paid by all- the 
Knights, alſo by the Merchants, Lawyers and Ci- 
| tizens. | | Od eng 1 £4) 
Anſwer, The 20 Knights paid 20 pounds, the. 30 
Merchants 24 ponpds, the 24 Lawyers 12 pounds, 
and the 24 Citizefs $ pounds. ... __ 
Find four namhers to-expreſs the proportions of 
their payments, by the Rule of Three, or ( to avoid 
of | frations) in manner following, ſo will the propor- 


tional numbers be 4, 5, 8, 12,91iz. 4 Knights paid as 


4 


eo : 

Kay much as 5 Merchants, or 18 Lawyers,or 12 Citizens. 
43 «} *t ? L&11% dat Tin 

f& fl A» {a 0 E 0 0. 0 © 8 © , 6 d) 


IO.» x &' 6 ©..4 © © «s_- & -.16 
X dS. **2 006 8 MEWS, « 3:1:;2 


—o—_ 


320 . 4C0O . 640 . 960 
24+ 1+ ,« $012 
thus found, 

4-X IO.# 8——320 
IO x 8 x 5J==400 
8.x > 16—=640 ; 

'5- x. 16 x 12==960 


Then preſuppoſing that a Knight is to pay 4s. 
proceed as followeth, viz. 


20 K nights 
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20 Knights . . . 4 "1g. 2 


-:.Zo Merchants . . 47 
24: Lawyers ... 27 


- 24 Crizens. «13 | - *\ 
=- | Wo Was 4 * 20 " « 
Wh. 
T7 4 '6 BY 43 yo 24 
ſay, if 125 . 4 3: » Hy © 
; G13. $4 
64 


Oueſt. 12. A certain man with his wife did uſual- 


ly drink out a Veſſel of -Beer in-12 days, and the- 
husband found by often experience, that his wife be- - 


ivg abſent,he drank it-out in 20 days; the queſtion 
Js, in how many days the wife alone could drink it 
out ? Anſwer 30 days. 


Noe, It is to be ſuppoſed that the husband in 12. Þ 


of the 20 days where he drank alone, did drink 
- as much as 1n the 12 days wherein he drank with 
his wife ;hence it followeth, that-in the remaining 
$8 of the ſaid 20 days, he drank as much as his wife 
- Gid in 12 days. Therefore by the'Rule of Three ſay, 
If 8 give 12, what 20,? Anſw. 30. view the follow- 
wg form of the work. 
S From - 20 
| Subtraft 12 
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Oueſt. 13. If. a houſe be to be built by three 


Carpenters, A, B, C, working in ſuch ſort, that 
A, alone will finiſh it in 30 days B in 40 days 
and 
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| (ueſtjons.... 48+: 
and 'A;/B, C, together! im-15 days, 'in what time 


could C alone build the houſe? 4»/w. 120 days. : -- 


' $1. After the manner of the fourth queſtion, find 


days - work © days work. 
Ss. 7. 4:4. 0 4 
ſum 12. 
| work. JAdays work..". © days 
o = 30 z 177 
Ie FAN Rs 
- ' | JI. Suppoſing the: work of A and B to be perior- 
n | med by one perſon, as D, the honſe will þe built 
t by D in 175 days,: but by D-and C together” in 
| 13:days ; Then find:( according 'to the-r2th que= 
2. {| ftion )in what time-Cyvill build the ſame ; 4oſw: 
k | 120 days. his 6065 ; 7 
h | 
g (1 
e From © ' 17% 
A Subtratt "2D | o 
Then if 2+ . 15 3: 19% , 120 
- The proof may be wrought according to the 
fourth or fifth queſtions. : 
Queſt.-14. Two Travellers A and B perform a 
_ Þ Journey to one and the ſeme place in this manner, 
e ff %iz. A travels 14 miles every day, and had travel- 
L | kd 8 days before B began ; upon the ninth day 
B ſets forward, and travels 22 miles every day ; . 


in what time 'A and B working together will finiſh 


the houſe 3 Anſw. 17% days. 


the 


486. Ade je | c 
_ thequeſtion is,to-find in whatgwmes B ſhall overtake 
A? ef/w. at the-end-of 14:days. - [ns 

Z: Find how. many miles LAthed travelled before 
B ſet forward ? 4nſw. 112 miles; For ©::113 3547 


-- 


day miles. age | miles 
F594 s L4-. Sco'tts-- 1224S, 


IL. Find bow many miles B gains of Ain a day; 
eAnſm. 8 miles 3 Rus 


miles, da ppg days 
144; i 8: 6.5061 w_ " IZ2- i 55 £470 
7%. tne 

i Quef, Is. There i is an and mbich is 36 nile 
in.compaſs. Now jf-ar che fame time, and fromthe 
fame place, two; footmen Aand.B ſer forwand ti 
travel round about the ſaid Iſland, and foflow one | 
ansrher in ſuch manner that A travelleth every day 
9 miles, and B 7 miles z' the queſtion is to find i 
what ſpace of time they will again meet, alfa how 
many mules, ahd how many times about-the Iſland 
each footman will then have-travelled ? 

Anſwer, They will meet: at the end of 18 days 
from their firſt parting : and then A will have tr 
velled 162 pules:( or 43 times the compaſs of. the p* 
Iſland ) and B will have travelled 126 miles ( of | © 
35 Limes the compaſs of the Iſland.) 
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Oeft. 16. Two footmen A ard B depart at the 
fame time from'Z0ondor towardy York, travelling at 
this rate,” viz. A goeth 8. miles every day, B go- 
geth' mile the firſt day, 2 miles the ſecond day, 3 

.. I miles the third day, and 1n that progreſſon, he;go- 
jeg | Þ forward, "travelling "in every following day 
oe mile morethan in the Preceding day';z the que- 


oe Eorr iq ro Know in how wany days B will oyer- 

fikeA? Y © #2 $8 wp = & #-Þ; . | y ; 
ne \*: Jo Yr 3; 34. A ; p .. ' L4.o4d . 
oy Lg LL NO i oa TOS 
:1 | To reſolve this and ſuch like queſtions, double $ 
wy fi number of miles whieh Atravelleth daily)which 


nd | make 16, from which ſubtrac 
I5 the number of days ſought. ne 

Ys '- Oueſt. 17.Tf Exceter be'diſtant from Tod? 140 
| Diles, and. that at the ſame time one footman A de- 
he | parted from London towards Excerer, travelling; 
of | £very day's miles, and another B from Excerer to- 
| wards Loawn, travelling every day 6 miles,the que- 
ſtion is in how many days they will meet one ano- 
ther, and how many miles each footman' will have: 


C 


then travelled ? 


1, the remainder is 
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488 Arithmetjcal Appendix. 
: Anſwer, They will meet at the end of 10 days, (|. 
and then A will have travelled 80 miles, and B 60 || | 


þ - _ mules. 
: _ = miles travelled Gaily by A. 
| 6 miles travelled daily by B, | 


"Jim rh 14 miles which A and B together 
did travel daily. 


1. da. mile} aa. | 
, 14,1::149.10 in which time Aand 
| wy. _ B will meet each oy [| 
BREE. 10.x 8==$0 miles travelled by A 


10 x.6==60 tniles travelled by B. | i 

Queſt, 18. A certain footman'A devarteth from bl 

London towards Lincoln, and at the. lame tiine a+ | © 

nother footmah Bdeparteth from Lincoln towards Y! 
Zondon ; alſo A travelleth every day 2+ .miles th 

more than B. Now ſuppoſing thoſe .two Cities || B 

to .be 100 miles diſtant one-froni the, other, and | V 

- that thoſe two footmen do meet one another at the ||: 

end of 8 days after; the beginning of their Jour: it 

nies ; the queſtion i: is, how miany miles each will iy 

have then travelled,” as alſo how many miles each || : 
travelled daily ? | Cl 

I Anſwer, A 60 miles, B 40 miles. . Alſo A tra: I 
E, yelled 7; miles every day, and B 5 miles. Y-- 


$ ay miles a ' ' mniles 
. BE 5 :8 A 


Hence it appears that at the time of theit meet- | 


ing A had travelled 20 miles more than B, which 
20 | 
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"| miles, whereof the balfis 40 mites wm Bhadtra- 
Wy velled, therefore A had travelled 60 


"Now to find how many wiles * h craeild 


: Rally, ſays , , 

&r || days miles ed miles. 
"... —. | 

i | miles © 
os | Þ - 1 
af BE- > TheicforeF y Fnmellet 5 Fail 
er. 8 
* _ Queſt. 19. There is an Iſland which is 134 miles 


in compaſs ; now at the ſame time, and'from the 

' | fame place, two footmen A and B begin a journey 
om || found about the ſaid Iſland, bit they travel towards 
2. | contrary parts, at this rate, viz. A travelleth 1x 
rdg | mikes in every 2 days, and B 17 miles in 3 days, 
les Þ the queſtion is to find in whar ſpace of time A and 
ies | B will meet one another ; and how many miles each 
nd will then have travelled *? ? 
the | 4»ſwer, They will meet at the end of 12 Los, 
ur- in then A will have travelled 66 miles, and B'68 
vill | Mites. 
ich | © Afcer the manner of the fourth Queſtion of this 
Chapter, the time ſought will be foup] 12 Gays, 
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= . days miles days miles 
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i 20 nniles being ſubtradted athws 166 miles leave | % 


* The pleviraaled hy 2 chi by found-i in this + 


4 * manner. A > | 4 tte rl @: th bi rily ay 
"—— "aye. miles das, ertt n " 
g Foiloyeyy 5 = #h52.2-0G miles travel the 


\ 17:12", 68 miles. trave led by B, 8 


Queſt. 20. if a Clock bath two Indices for hands) B+ 
one of which ( to wit A.) is carried twice round |} . 
4 the whole circumference of the Dyal in one day ; 
43 and the ather(B) once in 30 days, and that both Nþ | 
F . aronceſhewing the ſame point begin to/be moved ; 

- the queſtion 7 IS, in what time they will be again: 
| ROMIPnes 5; , | For ith £7 
Non day. or.\ ; houns DR th: © OP | 3 


__ day. circum, ” days circuit, | | 
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Henceit appears, that in 30 days. A will have: ; 
Fon through. 60.circumferences,and B one circuinfe- 
rence only in the ſame time ; therefore 4 gaing,of 
B'59, SUOTFOFe in 30 days, therefore ſay, 
i F. * coredn. ' days circum. aay © x 
| 59... 1 30: 7: I. © $5 i? 
"Queſt. 21. If 6b. of Sugar be equal in value't m7 - G 
; 71bk.of Raifins; 516. of Rk to 21b. of Almonds; }./.. 
34b..of Almonds to 516, of Carrants 3 246. of Cur- iþ ij; 
rants to 184 how mahypence are the value of 3. bf. 
of Sugar ? Anſw. 2.14, | f.of 
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Oueſt; 22. if 3 dozen pair of Gloves be equal i in 
value to 2: pieces of Ribbon , /3 pieces of Ribbon 
to 7 dozen of Points 6 dozen of Points to 2 yards 
"of Flafders-lace 3 NSNY yards of Flihdets-laceto Ir * | 
*thillitigsz-how:man en pair of Gloyes may SE | 
tou fo 278 Donn for: PDLi 26 - 
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Queſt. 23. Suppoſe 3 Gvaybodnd to he courſing a +} 
\ Hare, in ſuch ſort that the are takes five leaps for » 
. every, ' four leaps of the Greyhourd,and that the Hare 
© Bis one hundred of her own leaps diſtant from the 
” ' Greyhound ; now if three of the Greybounds leaps be 
IS. -equalto four leaps of the>Zares, thei: ueſtion is to 
"| know how many leaps the Greybothil it take be- 
Te” he obtain his prey ? i 


«Boer, 1260 ah * 5! #7 T2 th 
Fi Hh 2 _ 


5 *% "3 
£ , 


| I. If:3-. -& Sis « 55 
\- Thus it appears, that 4-of. the Greyhounds leaps 


are equal to 5* of the Hares leaps; and becauſe by - 


of the Haves, therefore the Greybourd in every four 
of his leaps gains.* of.ane of the Hares leaps; there- 
fore ſay by the Rule of Three, 
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_. -  Quet.:24.. There is a-certain room/ whoſe Baſis. is 
2a long-ſquare, which is in circuir 50x feet, and the 
heightof the walls or ſides of the room Is 83 feet ; 
all which walls of . the room-except a ſpace taken 
out for a window in the form of a long ſquare,whoſe 


height is five feet, and breadth four feer,.are to be | 


furniſhed with Hangings of ell-braad ſtuff at 39. 44. 

the'yard, the queſtion-is to know how much money 

the ſtuff will coſt ? i” | , 
Anſwer,' 5 1. 17 $.6z d. 


SOT x 82 = 416; ſquare feet. 
; 5X 4 = 20 ſubirati 


396x 


33 x/3 = ſquare feet 7 oxe yard of ſiuff- - 


eunfet;, ud feet fo oder. 
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Oueſt. 25. There is a certain Walk which : 
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 - long ſquare, whoſe length is 49 yards, and breadth 
7 yards, to be paved with, ſtones, each of which + 
- being in form of a long ſquare is 28 inches in 
. length, and 24 inches in breadth:the.queſtion is to 
- know how many ſuch ſtones wHll be requiſite to 
"pave the ſaid Walk? © to hot 


Inches Inches : -- ys SI 
1440 '# 252 = 362830 ſquare Inches. - 
28x 4=: ' 672" ſquare Inches. 

672+, I : :" 362880 . '540'Sraves. 


- 4 
Cy % . _ 


bay, Queſt. 26. Suppoſe a piece of Tapeſtry to be 5+ 
\ Fards Exgljſh in kength, and 37 yards in breadth,the 
-queſtion is, how many ſquare ells' Flemiſh are con- 


tained in that piece of Tapeſtry, when the length of 


| 1. ell Flemiſh is equal.to 2} of a-yard Engliſh.  * 


Anſwer, 37 px ſquare ells Flemiſh ? 
Sy x. 33 = 34 ſquare yard... 


Then becauſe 5 of a ſquare yard is equal to1 ell 
ſquare of Flemiſh meaſure ( for 4 x 4 = +5) ſays 


_  Oneſt. 27. A workman hath performed 2 piece 


-of Tiling bearing the formof a long ſquare, whoſe 


length is 273 feet, 7 inches; and breadth 21 feet 5 


inches ;_now when Ties are (old at therate of 1 15; 
© 194.4. for 1000 Tiles, and every ſquare of Tiling 
Conſiſting of 10 feet as well in length as in breadth 
doth take np 1000 Tiles, what doth the ſaid piece 
o Tiling amount unto ? | | 
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ueſt. 28. A Merchant bod beſtow 220. in'ſ,. 
Cloves, Mace and Nutmegs, the-Cloves being at 5-, | 
the paul; qa ny -s, the. popnd, and the | 
Nutmegsat'6-s. the heard ; 80w;he would. have of 
ezch ſort an.equal quaptity;the queſtjor| is how Ma» 
ny pounds he may haye of each fort 7 PE; wu 
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 Queſ. 29. A Faftor i is to receive a ſum of money, 
and is offered Dollars at 4 4.4. which are worth 


put. 4% 3; 4. or French Crowns at 6s, 14d. which 
ale 


"2 21 
x 


2141 101% 


w 071. 970 ng 'E "Wa nano 35091: & 
E o be * | Mþ, ; 
we er nov! "05M Fo | 


= " 6.1 In receivſy lg 6 Doltars every 6 s. 1. 4: 
| Pa 1-43, bot irr'rec elvit ve the' Crowiis 65.1 174. 
: loſeth t* 124. which i ereaterfoſ thif £4 9. 
f neſt. 30. A Butcher agrees with AraiGr: for 
| the feeding of 20 Oxen, during the 1] pace of 1.2 e- * 
© qual months, but at 2 months end, oo E Butcher 
adds 5 Oxen more; and months #fter that, he 
added 10 Oxen more, and then it is aFted between - 
them, that the Graſier ſhallTeed them all, ſo long 
time as will be equivalent to the keeping of the 
| firſt twenty during 12 months ; the queſtion is how + 
'Þ long time he ſhall feed them all, aller | ee patting 5 
Jin of the 1ſt 10? | 
Anſwer, 1 month. p 4 
Conſider, that as he receives more? Oxen t» feed 
he ought to keep them all the leſs time ; thzrefore 
work as the queſtion imports by the Ryle of Three 
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Ineerſe. | | 
mon.” Oxen. 
Iz. - O00. 
Oxen « 2 — _— 9 


If 20 
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A F008 ” pit Y (+ 
hy rf: viz Al 
"nd haveentred Com pears paty: G 
in 5ool. and at.4 months end takes' n- 
wh 


out a certain ſum, leaving theremainder to continue 
F<. 8 months longer,B. Puts in 2.50!. and at five months 
-* end puts in three hyndred pounds- more,:and then || -. 
br his whole ſum continues ſeven months longer. Now | -/ 
L a the making: of their Accompt A findeth that he | wt 
73 hath gained 106; pounds,and B gained13 3% pounds; qp 
; the queſtion is t0 d know how much A took out of the || op 
bapk #4 months end? is 


— 


Anſwer, 2401 bo | 
7 25® x 5. = 1250 


Ad 300} 
550, r 7 = 3850 
_ ; . FloO 
1333 - 3160 :: 1063 . 4080 
FOO x 4 = 2000( ſubtralt 
A 8) 2080 (260 
o Laſily, $00—260r=240 taken out by A. Pa 
b> ecens Z 9 4 
- l, - MON. bY M; 
FOO xr 4 = 2000 
hc Sybtraft 240 
| _ br 
| ; 260 x 8 = 2080 Fthe 
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\ Gf 32. Five Merchants, * VIL. 4 'B. CD, and b "4 

gained 20251. which they divide in ſuch ſort, 
at 3 of the ſhafe of Ais equal ſeyerally to £ of the 
| (9% of B; * of C,: of 'D, 3 of E: The queſtion i Is, 
hs what was the ſhare of each Merchant ?"- 
n | "Anſwer, A1621.B 3241. C 405. D 4861. E 6481. 
w # Divide a number at pleaſvre into ſich parts 1 
he { which way be in ſuch proportion as the ſhares re- -/\ # 
s; qpired, and proceed according to the : OOO 41. . 
16 || operation, 


o 


A 2 - 

B 4 : *g 

tp | 4 
Ds IS 

- IH 2 (162 for A, whereof 7 is $1. 

— Ys (324 for B, whereof 5 is 81 


p (495 for C, whereof 5 4 is 81 
6 (486 for D, whereof 5 1s 81 
8 (648 for E, whereof 7 is 81. 


2025 


Queſt. 33. Two Merchants A and B are in com- 
pany, the ſum of their ſtocks is 300 /. the money of A 
A continuipg 1n company 9 months, the money of ''— 4 
B 11 months, they gain 2001. which they divide - 
equally, the quelfion is to know how much each 
Merchant did put in ? | 
Anſwer, A 1651. B1351, q 
Divide 3co into two ſuch parts which may be 12 
: proportion as 11 to 9, fo will the greater part be 
the ſtock of A, and the lefier the ſtock of B, which 
ſocks being multiplied by their reſpeCtive t wes,the 
My w1ll be equal, 
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9 11, 165 for A OO. 
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| 9. 135 for B 


Oueſt. 34. Two Merchants, viz. A and B, are in F* 
company, Adid put in 325 1, more than B, and the 
| - - ſtock of Acontinued in company: 7; months, F 
+ pot ina certain ſum which is unknown, and -ic'con- 
3 tinned in company 104 months; after a certain 
time'they divide the gain equally ; the queſtion is, } / 
what cach Merchant did pur in ? | 
Anfwer, B 7501, and A 107514. 
Divide the pro: of the difference of their 6 
flocks multiplied by the time of 4, by the diffe- 
” renceof their times, ſo will.the quotient be the a 
5 Mock of B: which added to 3 25. gives the ſtock of A. F 


325 4 75=24375 a 

- 33). 24375 (759 ftokof B be 

| \ add 35. W 

4 T | I 075/# ck of A. | . 
X 'Oneft. 35- A Goldſmith hath ſome Gold of 24, « 
& Carets, others of 22 Carets, and } 


Exayples = another ſort 'of 18 Caredts fine ; he | 11 
mw . ger _ would ſo mix. theſe rogether that , Þ © 
finemeſs of eld NE maſs mix:d might be 60 /b. and p 
and ſilver is e- that the whole mixture might bear .. | 7 
Aiimared, v. 20 CareCts fine. How mach cf cach |} 


pho fort muſt he take? 4 


"y A gore MS | ; = Tg 
pF} / | A | b. - Wo 
Queſtions. : 1% 
we ©. PS, ; 
M- 
12 of 24 Caretts., 


Anſwer, <'12-of 22 Carelts, 
+= 435, C360 1d Coareds.- , 


"EL El + © Hoth ® 
1 [0<&22 2 iIf'2 | 
ve b Be. by 7 Ae PIE< 
- +31 0 | (2  "- 
.— IO 60. :: q2 . 12 
Note, Some may think that queſtions of Als» - 
ation are Capable: only of ſo many ſeveral -an- 
of ery as there are different ways to connect the 
i Mean rate or price with the extream rates or prices; =» / 
1 jt it 1s moſt certain, that any ordinary queſtion of "5 
* FAlligation, where three or more things are pro- 
pounded to be mixt in ſuch manner as that rule re- 
quires, is capable of infinite anſwers, if fraftions 
be admitted, and ſometimes of many anſwers in 
whole numbers, which are not diſcoverable by the 
common rule of Atigation : ſo albeit to the laſt 
mentioned queſtion, the ſaid rule of Alligation can 
| find but one anſwer only, which is before given ; 
| | jetthereare eight other anſwers in whole numbers, 
; which are theſe that follow ( the invention whereof _* 
: I have ſhewn in the 19th Queſtion of the Thirteenth 
Chapter of my Second Book of The Elements of 
+ Alzebra,) © 1 "Ph 
w 4 
> -- 
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 Avitimetical Appendix. 
Of. 22- C ar efts F:\ 


14 | 10 
fs Of 18 Cares 38 2.39 


wOf 24 Carefts | JE JET 
34+ 32 


| of _ =" 18 


Of 22 Caretts 
Gris Caretts 5 : 


Sogrbo. 8. 8. F Due Bt wh Apothecary hath ſes 

ohif Appendix. vera imples, viz, Ahotin 3% B hot 
 . in 29.© temperate,D cold in 2. and. 
E cold in 4*. Now he deſires to make a Medicine of 
thoſe Simples, in ſuch ſort that the temper thereof | 
In reſpeft of quality may be in 1?. of heat, and the 
tity 8: Drams,the Demand is what quantity of 
exch Simple he muſt take? 
Anſwer, 4% Drams of A, * Dram of B, + Dram of 

Cox Dram of D, and 1 Dram of E. 


Tndices Drams 
8 »3,5J | 9 A. 
\ J7 I 1 | B, 
—_— 2.1: 13 |-C. 
_ }; . |» 2]k y 
[ [41 2]E. 
f 
47 
Drams. 
9 « 4X | A. 
| | . 0x1 B. 
7. 83 5: $9 7 THe | 
* $4 x3 F- 
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Examples of the : 
Rule of Falſe 


- the blacks, and 12 5. the yard for the - p,;;; 

8 whije, and he taketh'ſo much of each » oo 
'fort, that 5 of the number of yards of the black,- - 
are £qual to 3 of the white; the demand is how 
- many yards be bought of each ſort ? 


2ſwer, 42 yards of þlack,and 40 yards of white. 
Queſt. 38. A certain-perſon A payeth unto the 


| uſe of B for ever 25001. in preſeat money, uþon 
this condition, that B ſhall pay unto A an Annuity 


or yearly rent to be continued four. years, the e- 
quality of their agreement being thus grounded, 
viz. the ſaid 2500). is ſuppoſed to be pur forth at 


Intereſt for a year ( to commence from the time of 
their agreement) at the rate of 8, per centum, per 4n- 


zum. Then from the ſum of that principal and in- 


tereſt ( ariſing due at the years end ,) the firſt pay- 


ment of the Annuity being ſubtrafted, the remaing- 


'der is likewiſe yy ag” to be put forth at the ſame 
or 


rate of intereſt the. ſecond year ; then from 


' the compoſed of this principal and intereſt ( due 
. at the ſecond years erd ) the ſecond payment of ' 
the Annuity being ſubtracted, the remainder islike- 


wt oſed.to be put forth at the ſame rate of in- 
tereſt for the third year ; then from this princi- 
pal and intereſt the third payment of the Anguity 
being ſubtrzCted, the remainder- is in like manner 
ſuppoſed to be put forth at the ſame rate of \in- 


| Intereſt for the Fourth year : laſtly, from this prin-' 


Cipal and intereſt the foyrth- and laſt payment of 


. the Annuity being ſubtracted, there muſt be nothing 
left: the queſtion is, what ſum of moticy muſt be 


_ TP 


- 


$.: ' 100 7 1-168" : 2500 ,2400 
Wenrtitng the 1 payment | _T$4r7ess 


_ _—_ 
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WM. roo i 108 3 134655527 : ur, 
Subtraft the third Paymenir BASE 
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69851575 
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; Queſt. 39. 


Mule, Aﬀs rneque dos imponit ſervulus ntres | 
| Twnpletos vino ; ſegnemque ut vidit Aſellam ' .. 
1. Ponder defeſſam veſtigia figert tarda, 
we Mula rogat ;, quid chara parens tunttare , gemiſquet 

2 Unamex utre tuo menſuram | mihs redaus, Hy 
Duplum oneris tunc tpſa feram; ſed ſs tibi tradain 
Unam menſurain, fient & nalia at r1que S 
Pondera , menſi iras dic {ee Geomteter iſt as | # 


LY 
= 


tm eat: Wot dC We < 3 F, 


The ſence is this. A. Mule and an 4/ carried to 
* pnequal quznrities of Wine, each conſiſting of a 
certailf 


” 
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| Peertain number of meaſures, in ſuch ſort, that jfh 


5 imparted one of her meaſures to the Mule, theg 

"0 the les number of meaſures ſo increaſed would be 

\ 2 Þ the double of thoſe: which the 4s had remaining ; p 

 Þ but if the 44ule:gave one meaſure. to the 4s, them — 
2 "Pthe Afes meaſures with that increaſe, would be _ ? 
: FF equal to the 2ules remaining meaſures, The que- 
+ | ftion is, how many meaſures each carried ? 

| Anfier, the ule 7 and the 4/s 5. 


6+ 3 1, oe. 404Þ; 
. es, ferrum, ſt annum miſcens, aurique metallum, 
Sexaginta minas penſantem finge coronam. 
Es aurumque duos ſimul efficuunto trientes. 
. :iTernos quadrantes ſtanno mixtum impleat aurum.. 
\At totidem quintas aurj vis addita ferro. 
' - Ergo age dic fulvi quantum tibi conjicis aurs 
Mifcendum : dic quantum eris ftannique requirds : 
. Dic quogue ſuffictant dari quot pondera ferri - 
_- Preſcriptam ut waleas rite efformare coronam. 


wc 
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",.. The ſenſe is this, Suppoſe a Crown that ſhall 
| weigh 601. is tobe gnade of Gold, Braſs, Iron, and 4 
Tin, mixed together in ſuch proportion, that the®* _,* 
weight of the Gold and of the Braſs together may. 7 
' de 40/z the joint weight of the Gold and of the 
.'Tin 45/6. and the joint weight of the Gold and of 
the Iron, 36/b, Thequeſtion is how much of every 
.. ere of thoſe four metals mult be taken? | 
| | Bo $6 
307 of Gold. 
b Ipy | 97 of Braſs... 4 
ko Er. ; Anſwer 9 © $$ 000; -\ nieces - 
$7 7 x | 14% of Tin. , | | 
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> "arid thn Real. 
 Oneſt.-41. One being demanded w 


hours. ) 

Anſwer, 35 honr after \noon. 

_ - Qweſt. 42. A FaCtor delivers 6 French Crowng 
* and 2 Dollars for 45 ſhillings ſterling ; alſo at a- 
_ nother time he delivers 9 French Crowns and 
Dollars ( at the ſame rate with the former ) for 76 
ſhillings. The queſtion is to know the value of.a 
French'Crown, alſo of a Dollar ? 

- Anſwer, A Crown was v2lued at 6 5. 1 4. and a 
Dollar at 4 5. 3 4. 

Queſt. 43. A certain Uſurer received 36 Dollars 
for the ſimple intereſt of 186. lent for a certain 
time unknown; alſo he received go DoHars for the 
gain of 3601. at the ſame rate of intereſt for-a cer- 


tain fime unknown ; now the ſum of the months,- 


wherein both the ſaid numbers of Dollars were 
gained was twenty months.» The queſtion is to 
know in what time as well the 36 lars: as the 
go Doll:rs were gained? 

_ Anſwer, The 36 Dollars were gained in 8;; 


months, and the go Dollars in 1 1 4 months, as may. 


be proved by the Double Rule of Three. 


Which anſwer may be diſcovered by the follow- _ 


ing Canon found out by the Algebraick Arr. 
Multiply the Dollars firſt enived, the latter Prin- 


cipal, and the given time, according to the rule of - 


continual Mulriplicarion,for a dividend ;then mul- 


Li pl y the firſt principal by the Dollars laſt gunel's 


"Avi : 
hat was the ; 
preſent hour of the day, anſwered, that the time 
then paſt-from noon was equal to * of 3 of the time: 
remaining until midnight. The queſtion is, what a 
dock it was? (ſoppolingthe time een noon and. 
*mmidaight ro be divided into twelve equal parts or 


\ o *% - pY 
F - 4 ys 
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"Chap. X. (Queſtions. 
he F- alſo multiply the latter Principal by the Dollars ficſt 
nets and reſerve the Sum of theſe two laſt pro- 


2 
nd- 
Y was gained, which ſabftracted from the time gi- 
' ven in the queſtion diſcovers the time wherein the 
| Jatter number of Dollars was. gained. 


50S -, 


atts for a Diviſor : laſtly, divide the Dividend 


firſt found by the ſaid Diviſor, ſo ſhall the quoxient 


be the time wherein the firſt number. of -Dgllars 


36 x 360 x, 20=.259200. 


> —+ 


186 x go, t 300 x 36, =29700 


And conſequently _. 4... .20 — :8;4=11+2 


Q. 44. 3481 Soldiers are to be z;onpes of 


placed in a ſquare Battel, how many the Extra#i- 
are to be ſet in Rank ar in File ? on of R99ts. 


Anfw. 59 (for the ſquare Root of 3481 is 59), 
-. Queſt. 4.5. If 4050 Soldiers are to be. ſet 1n bat- 
Bn a Fg obigh beareth the form of. a Jong 
{quare in ſuch manner, that the number 18 File. may 
be to the number. in Rank, as 1.10. 25, how, ma- 


Iy Soldiers are to be placed in Rank, aid, how 


many in File ?* 


. Anſwer, go in Rank-and 45 in File, (found by 


this Canon or general rule) viz. 
As the greater term of the proportion given 1s 


F tothe leſler,ſo is the number of Men to be placed in 
Battel to a fourth proportional, whoſe {quare root 
Fs the leſſer number ſought (whether it be tor the 


Rank or File : allo as the leſſer term of the given 

proportion js to the greater; fo is the number of 

Men to be ſet in batrel to a fourth proportional, 
-— I 1 whole 


E | 506 _ , Arithmetical Appendix, Þ 
- whoſe {quareroot is the greater number ſought 


(whether it be for the Rank or File.) 


FP 2... 200-45 oabes os 

II, vq . 2025 = 45 ( Mer in File. | 

TIT, oe 2 +; 4959, $100 

IV. | vq . 8100= 90 (Menin Rank. 
The Proof. 


4J x98 = 4050 
Alſo 45 . 90 ::1.2 


' Or when one of the numbers ſought (whether 
it be for the Rank or File) is found, the other may 
be diſcovered by Dzviſion, viz. 


45) 4052 (90 
90) 4950 (45 


Queſt. 46. , Suppoſe the wall of a Garriſon to | 5 
be in height 21 feet, and the breadth of the Moat || P 
ſurrounding the ſaid wall to be. 28 fect ; the que- || (: 
ſtion is, what length muſt a ſcaling ladder have to || tt 
reach from the outermoſt fide of the Moat to the 
top of the Wall 7 | ies 2 

Anſwer, 35. (to wit, the ſquare root of the ſum || 
of the ſquares of 21 and 28 ) | > 


21 x 21 =441 


28. x 28 = 784 | Su 

5 . or 
- T32 ( 

vq.. 1225 35 & 


we 
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' QzePt. 47. If 1007. being put forth for intereſt 
at, a certain rate, will at the end of two years be 


bi 


_ augmented: unto 112 2£/. (compound intereſt, or 


er 


ay 


Wa 


Superficies be 3 feer,. what is the Area 


intereſt apon intereſt being computed )what princi- 
pal and intereſt will be due ar the firſt years end ? 

Anſwer, 106 I. compoſed of 100 /, principal and 
6 1. intereſt) which 1c6 is a mean Geotnerrically 
proportional between 1900 and 112. 36 (and may 
be found by the eighteenth rule of the fifth Chaptee 
of this Appendix. * 


IO0O x I12, 36=11236. (106 


Queſt. 48. If a 100 1. being put forth for inte- 


reſt at a certain rate, will at the end of 3 years 
be augmented unto 115.7625 /(compound intereſt 


being computed) what principal and inteteſt Will 


be due at the firſt years end? 


Anſwer, 105 |. compoſed of 1001. Ptincipal,and 


$7. intereſt) which. 105 is the firſt of two mean 
ÞProportional.numbers between x00 and 115,7625/. 


(See the nineteenth' rule of the fifch Chapter of 


this Appendix. . | 


Various Prattical Queſtjons to excerciſe Decimal 
Arithmetick, in the menſuration of Superficial 
Figures and Solas. | ng 


Q4eſt. 49. If the fide of a ſquare - Set the ſecond 
Weſt - 49 Wy or 'SeFim of the + 


& wo oy 4 ; 3 Chapte 
or content of that Superficies ? Or the —_ 


(which. 1s the ſame thing) how-many ok. 

(quares, each of which is a Foot . 

ſquare, are*contained in that Superficies? 
ws dr A Anſwer, 


\ 


508  ,- eArithnetical Appendrs. | 

Anſwer; 9 ſquare feet, which content is found |. 

out by multiplying the given lide 3 by it ſel; viz. 
3 multiplied by 3 produceth 9. 2 IS Hg 


2 


I: like manner, af the fide.of a fquare Payement 
of ſtone be 15.7 Feet, the ſuperficial content of that 
paven:ent-will be 246. 49 feet, that is 246 feet and 
and an ialf very near, (for 15.7, multiplied by it 
ſelf produceth 246. 49.) Egan 

Likewiſe,a ſquare piece of Wainſcot, whole lide 
Is 3. 24 yards, will be found to contain To. 49t 
yards, or 10 yards and an half almoſt ;' for ' 3. 24 
multiplied by it ſelf, to wit, by 3. 24 will produce 
ao TT: | » 

Alſo if the ſide of a ſquare piece of Sand be 
37.25 perches, the content in ſquare Perches-(neg- 
lef&ing the, fraQtion in'the Product) will be found 
1387, which being FEOueed, Caccorgln tothe {e- 
venth Tablet in Rule 4, Chapter 7 of the preceed- 
ing Book) willgive 8 Acres, 2 roods,and 27.perch- 
- es for the content of that. fquare piece of Land. .. 

Queſt, 50. If a long ſquare be 8 feet in length 
and 5 feet in breadth, what is the ſuperficial con- 
tent * | | CEE, 

Anſwer, 40 feet ; which content is found out by | ,. 
multiplying the length by the breadth, viz. $ bj 
muliiplied:. by 5 produceth 40. So if one of the | © 
| Tights of a glaſs window ſuppoſed to be- in the | ** 
form of a long ſquare, hath for its length 3.06 
teet, and -breadth -1.47 feet, the content of that be 
glaſs will be 44982 feet, or 4 feer and an half 
almoſt, (for 3.05 multiplied by 1. 47 produceth | 
4+ 4932.) | | | 

In like manner if there bea piece of Wainſcot, I ,* 
Plaſtring, or any other ſuperficies in the forn of "I 

7a 


, > &* oy wi CIO Wn x. OR it REIN 


'$ long ſquare, which'is in length 6.325 yards and 


renee; Be, S 
” © \ 


— 


Queſtions 509 
1n breadth 3. 214 yards; theſaperficial content will , 
-be found 20.32 + yards, that is 20 yards,one quar- - 
'terof a'yard, and ſomewhat more, for, 6.7325 mul- 
tiplied by 3.204-produceth 20. 32 F.' 
© Likewiſe a plece of Tiling in the form of a long 
ſquare whoſe ants is T8.'5 feet, and breadth 11.7 
feet will be found to contain 216. 45 ſquare feer, 
which wilt be reduced to 2. 1645 ſquares of Tiling 
by allowin) (nccorying to cuſtom }) 100 ſquare. 
feet to one Ba: of Tiling. IPD | 
Alfoif a'piece of Sand in the Form of a long 
fquare be 48.75 perches in length, and 36.25 in 
breadth, the Area or content in perches, will be 
found. 1767. 18 |, which 1767 perches being redu- 
'ced will give 1 1 acres'and 7 perches for the con- 


Tent of that piece of Gound. 


© Qzeſt. 51.1t it be required to ſet forth in a Mea- 
dow one acre of graſs to lye in the faſhion of a_. 
long ſquare, and that. the length thereof be 11- 
mited or agreed to be*20 perches, what muſt the 
breadth be © - © TR OA | 
Anſwer; 8 perches, which breadth 1s found out 
by dividing 160 (the number of ſquare perches 
contained 1n an acre) by the given length 20. If 
two acres were required, then 320+(to wit, twice 
160) muſt bedivided by. the given ſide, whether ir 
be the length or breadth ; ſo if 7.25 perches be pre- 
{ribed for the breadth of two acres, the length 
muſt be 44. 13 + perches.” © 

In like manner, if the breadth of a Board be 
1.32 foot, and it be demanded how far one ought 
to _meaſure-along the ſide thereof to have a ſuper- 


ficial foot, or a foot ſquare of that Board ; divide 


Ii 3 1 by 


J 


CY 


— 


” If 


4510 Arithmetical Appendix. | 
x by the given breadth, ſo you will find .in the J- 
quotient this decimal fraction .757+, which repre- 

- ſents three. quarters-of a foot or nine inches and || 

ſortiewhat more, and ſo mpch in length ought to || 
be meaſured along the ſide of that Board to make a 
ſuperficial foot. Likewiſe if the breadrh of a 
board be given in inches, then 144 (the number of 
ſquare inches contained in a ſuperficial foot ſquare) 
being divided by the given breadth, the quotient 
will ſhew .how many inches ought to be meaſured || 
along the ſide of that board to make 'a ſuperficial || 
foot ; ſo the breadth of a board beings inches, the 
length. forward: to make a ſuperficial fopt will be 
found 16 inches. | ek Sy 
| Queſt. 52. If the three ſides of a piece of land || - 
that ligs in the form of a triangle be 15 perches, ||. 
14 perches, and 13 perches, what is the Area cr || | 
- number of ſquare perches contained in that trian- 
8 | PEO ny. a Ter as 
, Anſwer, 84 perches, or half an acre. and four 
ag which content, is, found out by this 
ule, viz. WIEN | 
From halfthe ſam of the three fides of any plain 
triangle ſubtract each of the three ſides feverally, 
and. note the three remainders ; then multiply the 
ſaid half ſum and thoſe three remainders one into 
the other (according to the rule of continual Multi - 
Plication;) that done,extraCt the ſquare root of the | © 
laſt prcduct, fo ſhall ſuch ſquare ropt be the Area | ; 
.or content of the triangle... ., '::-. - 
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 Queſtjons. 


Perches 
v” 1. od 5 0 Je IS 
nd | ' The 3 ſides of a triangle —— 4 I 4 
00-80: WE 13 
A 
a p34 | : —_ 
o The ſumof the 3 fileg———42 
Ee of MEAL | 
nt} The half of that ſum-— Et 
dl | © The 3 remainders found out by ſub-C. 6 
Ga tracting each ſide from the half ſum—< 7 " 
c | 


be | The produd ariſing from the con- 

| tinual multiplication of the four laſt47056 
1d | numbers _ 
'S | The ſquare root of which product is $4 
cr | the content required, to wi — _ 


—_} 


N- —_ 
Another Example. + 

is |  Perches 

"| | 120.5 

; . The 3 ſides of a triangle———- ” "LI 

in PA? co 

Ys Re? * | 
b - The ſam of the 3 ſides wb gC. 4 G 
ti The half of that ſam —— —————16t . 7 : 


be The 3 remainders found by ſubtra- C 41: . 2 
« f Cling each. ſide from the half fun—— 49 + I 
C71" 4 
The produc ariſing from .,.. . ? I 
' the continual multiplicationq23355380 . 1096 
of the four laſt numbers — 
\..- The ſquare root of that produt—g832. 7+ 
It 4 Wherefore 


he 


512 


triangle, whoſe three fides are 120.5 perches 112.6 
perches, and 90.3 perches, is 4832.7 Þ perches, 


which reduced give 30 acres and 32 perches (the || 


/Now foraſmuch as every irregular piece of 
ground may be devided into triangles, for a four. 
{1;ded ftetd will be Uivided into two triangles by 


fraCtion ef a perch being neglected.) 


one imzginary fſtreight line leading overthwart 


from corner to corfier, called a Dine Line 5, a 
five-1ded fﬀreld into three triangles by two Drago- 


nals ; afix-fided ground into four triangles by three 


Diagonals, &c. the rule before given will be of 
excellent ,ufe to- find out the Contents ' of large 
helds; -eſpectallyif the Land be of a dear values 
- alſo when any controverſie ariſeth by the reaſon of 


the different admeaſurements of Surveyors of land: 


for if the ſides of thoſe triangles be -meaſured-in 
the Fields, and their lengths be agreed on, all Ar- 
tiſts to whom the reaſon of the: rule before given 


is known, will agree in one and the ſame content, + 


But-yet-this way of meaſuring preſuppoſeth that 
there is flp obſtacle; as Water, Wood, or other 
1mpediment, to hinder the meaſuring of the fades 
of thoſe Triangles into which the Field is divided 
as aforeſaid. ger alc | 

17ſt. 53. If the Diameter of a Circle be 28. 
*, 25, -what is the Circamference? 
" Anſwer, 88.749, {: foras 113 is ih proportion 
to 35543 gras 1 isto 3-1459, fo is the Diameter 


totheCtreumference: Therefore multiplying always - 


the diameter-given bythe laid 3. 14159 the pro- 
dutt that be the Cireymference required. 
Ref}. 54. If the glameter of a Circle be'28. 253 


what 


| 


 Arithmetical © dppendix_ 
| Wherefore I conclude that the content of a'plain 
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8 what is the ſuperficial content of that Circle ? 
| " Anſmer, 626. 79 Þ : for as 1 is in-proportion' to 
| 58539, ſois the ſquare of the Diameter to the fu- 

F ficial content. Therefore multiplying always the 
- faid decimal Fraction ,78539 by the ſquare of the 
given Diameter (which ſquare is the product of the 

- multiplication of the diameter by. it ſelf) the pro- 

* duCt ſhall be the ſuperficial content required. | 

Queſt. 55. If the Diameter of a Circle be 28.25. 
-what is the ſide of a ſquare which may be inſcribed 

within the ſame Circle ? : 7: M | 


product ſhall be the ſuperficial content ſought. 
Queſt. 


_ . Queſtions. | 


Anſwer, 19.975 Þ for the ſquare root of half the 
ſquare of the'Diameter, or the ſquare root of the 


' double of the ſquare-of rhe Demidiamiter, ſhall be 
the fide of the inſcribed ſquare ſought. Otherwiſe, 


as I is t0.707166, ſo is the diameter to the ſide 


' required. Therefore if you multiply (always) the 


ſaid .707 106, by the diameter given, the product 


| will be the ſide of the inſcribed ſquare required. 


Queſt. 56. If the Circumference of a Circle be 


- 88,75 what 1s the Diameter ? 


* Anſwer, 28.249 + for as 355 is to 113,0r as I 


isto..318309.,, 10 is the Circuntiference to the Dia-* 
| meter. Therefore .if .318309 be multiplied al- 
- ways by the given Circumference, the product ſhall 


be the diameter required. 


Queſt. 57. If the Circumference of a Circle be 


88. 75, what is the ſuperficial content of that 


\ Circle ? | | 
, © Anſwer, 626.801 ; for as 1 isto .0979578.ſo is 


the ſquare of -the Circumference to the ſuperficial 


content. Therefore if .079378$ be always multi- 


plied by the ſquare of the given Circumference,the 


- : : Mz . be: | 3 - SEES ( 
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as Arithmetical 
Deſt. 58. If the circumference of' a Circle be 
ſcribed within the ſame Circle ? 


Anſwer, 19.975Þ ; for as 1 is to .225078, ſo is 
the circumference to the ſide required. Therefore 


Fence given, the product will be the ſide of the, in- 

ſcribed ſquare ſought. | 

- Qweſt. 59. If the ſu | 

be 626.8, what is the diameter ? 
Aznſwer, 28.25 Þ; for as 1 is to 1.27324, 10s the 

content to the ſquare of the diameter. ' Therefore 

muttiplying always 1.27324 by the given content, 

the ſquare root of that product ſhall be the diameter 

required. | 


A3 be 626.8, what is the circumference ? 
b Anſwer, 88.75 +, foras 1 1sto 12.5664, ſo ls the 
F content to the ſquare of the circumference. There- 
fore if 12.5664 be always multiplied by the given 
content, the ſquare root of the produGt ſhall be the 
circumference required. | 
Ourf. 61. If the ſuperficial content of a Circle be 
$26.8, what 1s the ſide of a ſquare equal to the ſame 
Circle ? 


content is the fide of rhe ſquare required. 

Queſt. 62. If the fide of a Cube be 12 inches, 
how many cubical inches are contained in that 
Cnbe? 

Anſwer, 1728, What a Cube is may be well re- 
preſented by a Dye, which is a little cube it ſelf 
being a rectangular or ſquare folid, that hath an 
equal length, breadrh and depth, and is _ 
hended 


Appendix. 


$8.75. what is the ſide of a ſquare that may be in- | 


if .225078 be always multiplied by the circumfe- 


ficial content of a Circle. 
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Onep. 60, If the ſuperficial content of a Circle 


P Anfi wer, 25-03 5+,for the ſquare root of the given | 
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- | hended under fix equal ſquares ; now if the: fide of 
''one:of thoſe equa 
"of the Cube ) be 12 inches, the ſuperficial content 


Queſtions.  5u5. 
{quares ( which is alfo the ſide 


of that ſquare will be 144 ſquare inches ( for ac- 
cording to the preceding 49th queſtion, 12 multi- 


plied by 12 produceth 144)which multiplied by the 
'depth 12 inches, produceth 1728 cubical inches, 
and ſuch is the ſolid content of that Cube whoſe 
fide is 12 inches - ſo that by one foot of timber or 
ſtone in whatſoever kind of ſolid it be fonnd, is un- 


derſtood a Cube, containing 1828 cubical or dye- 
ſquare inches,and conſequently half a foot ſolid con- 
tains 864. cubick inches, and a quarter of a foot ſo- 
lid contains 432 cubick inches. | 
. In like-manner, if the fide of a Cube of ſtone be 
2.53 feet, the ſolid content of that Cube will Þe 
found 16.194 + feet, for 253 being multiplied by it 
{elf produceth 6.4009 ſuperficial feet, which pro- 
duct being multiplied by: the faid 2.53 will pro- 


duce 16.194 ſolid feet. 


. Alfo if the ſide of a Cube of ſtone or wood be 6 
inches, or .5 foot, the folid content will be found 
216 cubick inches cr .125 parts of a foot ſolid (for 
6 multiplied cubically produceth 216, likewiſe ,5 
multiplied cubically produceth .125;) whence ir * 
maybe inferr'd,that 8 little cubes of ſtone or wood, 


each of which is half a foot or 6 inches ſquare, are 


contained in a fcot of ſtone or timber ; for $ times 


' 246 produceth 1728 ( being the number of cubick 


inches contained in a foot ſolid) likewiſe 8 times 
425 produceth 1 ( to wit, one entire foot ſo- 
lid.) | 

Queſt. 63. If the breadth of a ſquared piece of 
tumber, ſuppoſed to be {treight and I -* | 
; | Fg. | | ot 


Fx6 © Arithmetical Appeiitivl (+ 
| » both endsby two equal ſquares, be 1. 55 foot; the. 
B depth alfo 1.55 foot, and the length 17.33 feet, 
| how many cubick feet are contained in that piece 
- of Timber ? | 7 70 
_ Ariſwer, 41.635 feet, that is, 41 feet and an half 
and 2bour half a quarter of a Foot. Which ſolid 
content is found out by this rule, viz. muitiply the 
breadth 1, 55 by the depth 1. 55 the product will 
be 2.4025 ſuperficial Feet, which is the content, 
of the Baſe (that is,the Area of either of the two'es 
qual ſquares at 'the ends of the piece;) laſtly, mul- 
tiplying the faid Baſe 2,4025 by the length 17. 33 
'the product will be 41.635 F, which is the folid 
content required. | ) on ov 
In like manner if the breadth of a ſquared piece 
of Timber, ſuppoſed to be ſtreight and termina- || -; 
t<d at both ends by two equal long ſquares ( which f 
dre called the Baſes) be 2.34 feet, the depth 1. 62x F 
foot, and the length 14. 58 feet, the ſolid content 
will be 66. 23 Þ;, feet ; for (as before) multiplying th 
the breadth by the'depth, and that product by the: F 
3 length, the laſt product ſhall be the ſolid content || © 
required. | O75 
© Queſt. 64. If the breadth, as alſo the depth of a 
ſquared plece of Timber having equal ſquare Ba- 
ſes, be 1.55 foot, how far ought one to meaſure a- 
"Jong the length of that piece of Timber to make 2 
foot ſolid ? Þ 1 
Anſwer, .416 parts of a foot, or 5 inches very 
near; which decimalis thus found, viz. Firſt find 
the ſuperficial content- of: the Baſe, which will bg 
-- 2.4025 (for 1.55 multiplied by 1.55 produceth 
2:5025;) Then dividing 1 (to wit: 1 ſolid foot) 
by the Baſe 2.4025 the quotient wil be . 416+ + 
or 
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' or 54 parts of a foot, or five inches almoſt;.and 
ſo far ought to be meaſuredalong the length of the 
piece to make a foot ſolid. In like manner, if the 
breadth be 2. 34. feet, and the depth 1.61 feet,the 
' Tength forward along the piece to make one ſolid 
foot will be found.265 parts of a Foot, or three 
inches and almoſt x part of an Inch. 
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'  Qzeſt,65. If a'{treight ſ{quared piece of timber b 
terminated by unequal Baſes, whereof one contains 
1.92 ſuperficial Foot, the other .$5 foot, and the 
length of that piece of Timber be 17.4 feet ; what 
is. the ſolid content, or how many cubical Feet are 
contained inthat. piece of timber ? | 
Anſwer, 23. 474 + feet (found out by one of Mr: _ 
Oughtred's Rules for mezſuring a ſeginent of a Py- - 
ramid in Problem 21, Chapter 18g. of his Clavis 
Mathemat. ). The rule 1s this. 
Multiply the greater Baſe by the leſs,and extra& 
the-ſquate root of that product, then multiply the 
ſum of che two Baſes and that ſquare root by one 
third part of the length of the folid propounded, 
0k the laſt product be the ſolid content requi- 
Ted, -. o or © ; | 
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Example, 


Arithmetical. 


+18 
Example. 


The greater -Baſe 
The leſſer Baſe -— 
"The produCt of the multiplication F __ 

of thoſe two Baſes- . | 
The ſquare root of that product —— 1 . 2774 
The ſum of rhat ſquare root and 

the two Baſes t 
One third part of the *length is ——5 . 8 
The product of the multiplication | 

» 2 = 


oO . 85 


I , 6320 


on 


of the rwo laſt numbers is the ſolid « 474+ 
CONtent TequUIred———— 


Queſt. 66. A Pyramid is a ſolid comprehended 
under plain ſurfaces, and from a triangular, qua- 
drangular, or any mvltanglar Baſe, diminiſheth 
jobs "= leſs and leſs till it finiſh in a point at the 
top ; now if the ſuperficial content of the Baſe of 
a Pyramid be 5.756 Feet, and the height thereof 
I4- 25 feet (which height is the length of the per- 
pendicular line that falleth from the top of the Py- 


ramid to the Baſe) what is the ſolid content of that 


Pyramid ? | 
Anſwer, 27.341+ teet: for if the Area of the 
Baſe of a Pyramid,be multiplied by one third part 


of the height thereof, the produtt ſhall be the ſolid - 


content of the Pyramid ; therefore 5.756 x 4-75 
=27. 341 feet—zthe ſolidity of the Pyramid pro- 
pounded. 

Note, If a Pyramid be cut into two ſegments by 
a Plane parallel to the Baſe, one of thoſe ſegments 
will be a Pyramid, and the other will have two un- 
equal Baſes, for the meaſuring of which latter ſeg- 
ment 
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fifth queſtion, the Area of each Baſe being 


"known. | 


Queſt. 67. A Cane is a ſolid, which hatha Circle 
for its Baſe, from whence it grows equally leſs and 
leſs (like a round Steeple of a Church) till it finiſh 
in a Point at thetop ; now if the Area of the Baſe 
of 2 Cone. be 5. 756 feet, and the height thereof be 
14- 25 feet,what is the ſolid content of that Cone? 

Anſwer, 27.341 feet; for if the Area of the Baſe 
of a Cone be multiplied by one third part of the 
height thereof, the product ſhall be the folid con- 
tent of the Cone. | | 
© Note, If a Cone be cut into two ſegments by a 
Plain parallel to the Baſe, one of thoſe ſegments 
will be a Cone, and the other ſegment will have 
2 unequal Bafes which are Circles, the folidity of 
which latter ſegment may be found out by the rule 


| before given in the 65 queſtion, the Area of each 


Baſe (or Circle) being known. 
'. Queſt. 68. ACylinder is a ſolid which may he 


well repreſented by a Stone roll, ſuch as are uſed in 


Gardens for the rolling of Walks. Now if the cir- 


cumference of a Cylinder be 4. 57 feet, and the 
length 3. 25 feet, what is the ſolid contentof that 


Cylinder ? 


Anſwer, 5.4. + Feet, thus found out: Firſt by the 


| help of the given Circumference 4.57, find out the 


ſuperficial content of that Circle (being the Baſe of 
the Cylinder)which content(by the preceding 57h 
queſtion) will be found 1.6619 + feet, then mulr!- 
plying the ſaid 1.6619 by the given lepgth 3.25,the 
product will be 5.4008 which is the ſolid content 
required. | 

Quep. 


Queſtions. | 1 
[ment 3A rule hath been Already given 19 the fixty- | 
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£ |  Oueſs. 69. If the Baſe of a Cylinder be 1.6619 | : 


foor, how much in length of that Cylinder will 

"Make a foot ſolid ? 

Anſwer, .6o1 parts of a Foot; For i (to wit, 1 
ſoli& foot) being devided by the baſe 1.6619,gives 

In the quotient the decimal.681+ for the length re- 

uired, | 
: Que 70. A Globeis a perfect round body con- 

- tained under one Plane; in the middle of the Glohe 
there is a point called the Center, from whence all 
ſtreight lines drawn to the out fide are of equal 6 
length, and called Semidiameters, the double of a- 1 
ny one of which 1s equal to the Diameter of the 
Globe ; now if the Diameter of a Globe-of Stone 
be 1.75 feet, how many Feet ſolid are contained in 
that Globe ? 

Anſwer, 2.807 + feet, for as 21 is in proportion | 4 

tO 11. OT as 1 is to. .5238.,10 is the Cube of the Di- FR 

+ ameter tothe ſolid content of the Globe : There if 
- fore, multiplying always the Cube of the Diame- th 
ter by the ſaid decimal .5238, the product ſhall be 

the ſolid content required : So the Diameter 1.75 
being firſt multiplied by it ſelf, the produCt will be th 
3.0625, which multiplied by the ſaid 1.75,g1ves in 


the product 5.359375, to wit, the Cube of the dia- Ly 
meter, which being multiplied by .5238, the pro- 2 


duct thence ariſing will be 2.807. +, which is the 
ſolidity of the Globe propounded. KL 
Queſt. 71. What is the Diameter of a Globe of | 


Stone, which contains 4 cubical or ſolid Feet ? Wo 

Anſwer, 1. 96 + foot, for as 11 is in proportion |} ** 
to21, oras 11s to 1.9090909 ſois 4 (the ſolid con- | _. 
tent given) to a fourth proportional, to wi, 


7.636363 + whole cubick root is 1.96 + the diameter 
required. Con- 
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iches, and the length 3o' inches (which dimenſiviis | 
Kk os 


Concerning the gaging of Veſſels. 


The eaſieſt and apteſt ways for praftice in ga- 
ging, are thoſe which are perform'd by the help of 
Tables, or Gaging rods purpoſely compos'd : Ne- 
vertheleſs to give the Reader of this Treatiſe ſome 


light in this matter, I ſhall here inſert one rule to 


find out the number of Gallons contained in a full 


| Tun, Pipe, Hogſhead, Barrel, or ſuch like Veſlet 


according to Mr. Wingate's way of reducing a Vellt - 

toa Cylinder. The Rule is this; —- . 
Having found the difference of the two diameters 

at the bung and head of the veſlel, take 2 of that 


difference and add it to the leſſer diameter ; then 


(quare that ſum and reſerve the produdt ; that done, 
If the content be required in Wine gallons multiply 
the product reſerved, this decimal fraCtion .0034z 
and the length of the veſſel, one into the other (ac- 


.cordingto the Rule of continual Multiplication) ſo ſhall 


the laſt produt be the number of Wine gallons re-- 
quirgg : bur if che content be required in Ale gal- 
lons, multiply the produdt before reſerved, this de- 
cimal fraCtion .0027, and the length of the veſlely 
one into the other continually, ſo ſhall the product 
be the content in Ale gallons: This Rule l ſhall firſt 
explain by two queſtions, and then ſhew how it is 
raiſed, I Der SORT 
- Qweſt. 72, If the diameter- at the bung of 2 
veſſel be 32 inches, the diameter at the head 23. z 


\ F2s Arithmetical  Apptudix. 


are ſaid toagree very. near with thoſe of an Engliſh 
veſſel called a Pipe)whart is the content of that veſle} 
_ in Wine gallons ? 

Anſwer, 126.278 Wine gallons, that is 126 Wine 
gallons and about a. quart more (* found out by the 
rule above given, as will be manifeſt by the follow- 
tag operation. 


Ex plication. 


The Diameter at the hnng; WR.) 
The Diameter at the head-——— 28 . 2 
Their difference——— — 3.8 
Which multiplied by z2, that/1 ___ 7 
'The product wiil be— "Dp . 66 
Which added to the leſſer Gia 0.86 
meter gives the mean Ulameter— . 
Which mean diameter - being 
ſquared { that is, multiplied by it 952 3396 
ſelf) produceth—— —— 
Which product multiplied by O . 0034 
The product thence arifing will be—3 , 2379+ 
Which ING by the length of 
the veſſ: 1— [P WE 
'Fhe product is the number of WI inet 6 2g + 
gallons ſonght, v:z. _— bn ; 


Queſt. 73. If the Ciameter at the bung of a barrel 
be 23 inches, the diameter at the head 19.9 inches, 
and the length 27 4 inches ; what is the content of 
that barrel in Ale'gallans ? 

Anſwer, 36.031 Ale gallons, that 1s 36 gallons 
and about a quarter of a Pint more ( found ont by 
the preceding Rule, ) | 
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E xplication, 


: The diameter at the bung ———23,0 
The diameter at the head Bhars's > g 
Their difference——-— 3:3 
Which multiplied by 2, that i IS ——— 0.7 / 
The product will be-—— —_ 
-Which added to the leſſer diameter - 
gives the mean diameter —— F— * , 07 
Which mean diameter being ſqua- 
red ( that is, multiplied by ir felf £38 487. 0849 
produceth——- 
Which product multiplied by———o . 0027 
The produdt thence arifing is ——1 . 315+ 
Which multiplied by the length * | 
+ of the m— - Fat f."# 
The product 1s the number of bm Eaves 
gallons ſought, to wit- ak}. Peak. 
+ 


The reaſon of the Rule. 


Two things are taken for granted i in the faid 
F | Rule, viz. Firſt, it is ſuppoſed that if ;7 of the dif- 
ference of -the two diameters at the bung and 
«4 | head, be added tothe leſſer diamerer, the ſum ſhall 
s, | bean equated or mean diameter ( near enough for 
Ff | practical-uſe though it be not exadt ) viz. lf there 
be a Cylinder whole diameter is equal to thasg 
1 | mcan diameter, and whoſe length is equal to the 
y | length of the veſſel; that Gylinder ſhall be equal 
| to the capacity of the ven VETY near. v_— 
| 2 ; Tne 
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' the faid Rule preſuppoſeth that 23 cubick inches 
are equal to-a Wine gallon, and 282, equal to an 
Ale gallon ; concerning which equalities (eſpe- 
Cially the latter ) Artiſts differ ſomewhat in their 
experiments ; but according to any equality which 
In that, pzrticular ſhall be agreed on, from this that 
follows a rule may be framed; and Tables thence 
calculated' for gaging a full veſſel without conſide- 
rable error.. | | | 
Taking then thoſe two things above mentioned 
for granted, we may rightly interr that if a Cylin- 
der hath for'its.Baſe a Circle whoſe ſuperficial con- 
tent 1s 231 inches, every inch in length of that Cy- 
linder will contain 231 cubick inches, or one intire 
Wine gallon; Now foraſmuch as: all Circles 
are in ſuch proportion one to the other as the 
{ſquares of their diameters, it ſhall be as 2 94.11 844, 
( to wit, the ſquare of the diameter of that Circle 
whoſe ſuperficial content is 231) is to 1 ( to wit, 
the ſuperficial content 231 conſidered as the Baſe of 
one Wine gallon; ) or as 1 is to .c034 ;' So is the 
fquare of the equated (or any other ) Maneter, to 
the ſuperficial content of that Circle in Wine gal- 
lons and parts of a gallon, which content multi- 
plied by the length of the veſſel will produce its 
olidity or capacity in Wine gallons : Therefore 
the firſt part of the preceding rule for finding of 
the number of Wine gallons contained in a-full 
veſſel is manifeſt : And after the ſame manner, ſup- 
Poſing as before 282 cubick inches are equal to an 
' Ale gallon, the decimal .0027 preſcribed in the 
' aid rule will be found out. 
Upon thoſe grounds Mr. Wingate compos'd his 
Gaging rod ; Mr. Oxghtred alſo in his circles of 
« ; Proportion | 
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| Proportion hath delivered another rule for Gaging, 
' from whence his Gaging. rod 'is deduced, | but 
the particular conſtruCtions . of thoſe rods, and 
likewiſe the making of Tables for the ſame pur-. 
poſe, being handled by ſeveral Artiſts, I ſhall not 
infiſt upon them. x | 
Now if the.induſtrious and more curious Arith- 
metician, after he is well exercis'd in vulgar Arith- 
metick, deſires further knowledge in finding out 
the Anſwer of ſubtil Queſtions about numbers , 
his beſt Guide will be the admirable Azebraical 
Art, which diſcovers rules for the ſolving of Pro- 
blems, as well Arithmetical as Geometrical, that 
are above the reach of any of the rules of common: 
Arithmetick , or pradtical Geometry ,, as may 
partly appear by the two rules in the aforegoing 
52 and 65 Queſtions, as alſo by the. two follow- 
ing Queſtions, with which I ſhall conclude this 
Chapter. | 7 
Queſt. 74. To find two numbers in a given pro- 
portion, ſuppoſe the leſſer to the greater as 2 to 3 
and ſuch, thar if the leſſer number be added to the 
ſquare of the greater, alſo if the greater number be 
added to the {quare of the leſſer, the two ſums thall 
be ſquare numbers whoſe roots are expreſlible. by 
rational or true numbers (fractions being admitted 
for numbers.) TI £7 
Anſwer, x% and A 


$20 -. __  Arithmetical And. 

v oy Fhe Proof. 

E-- "The ſhvare 6f 44 + ( the greater num-Y 

= ber Jis= Doeptranta haben © OoY 
To which adding the leſſer number —,- 
The ſum 1n its leaſt terms will he— REO 
Which is a ſquare number, whoſe}? 
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AF3In, the ſquare of + the lefſer A 

number ) is— Erb 
To which adding the greater.num-72 , 

ber mmm mmm -—_—\ ** 
The "IE in its eaſt terms will be : 


F 
Which isa ſquare namberwhoſe + . 
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Is 


Alſo the ſaid numbers ; : and 4 are one to the 
other as \2 to 3, wherefore the queſtion is ſolved. 
Which nnmbers + and 2 are found out by this fol- 
lowing 


Theoreme. 


> K the fraction 5 be divided into any two parts; 

# either of thoſe parts being increaſed with the 
iquare of the other part ſhall give a fraQtion having 
a rational ſquare root. 

Wherzfore by dividing 4 into the two fractions 
= and -2, which are in the preſcribed proportions 
of 2 to 3, thoſe fraCtions will fatisfie the conditions 
In the queſtion propounded. 

Likewiſe theſe two frations 3332 and a. 
will anſwer the queſtion, and are found out with- 
ont extracting any root; but the manner of finding 
out the ſaid Theorem and laſt mentioned fraftions, - 

© T have ſhewn in the 2gth queſtion of my third book. 
+ of the Elements of Agebra. Oneſt, 
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Chap. 'X. Queſtzons. 

Qzeſt. 75.To find 3 numbers, ſuch that the ſquare 
of any one of them being added to the other two 
numbers, the ſum of ſuch additiqn ſhall be a ſquare 
number, whoſe root is a rational numbef. © 

Anſwer, 1,5, and %%. 


The Proof. 


Firſt, the ſquare of the firſt number 
I Is - 
To which adding the ſecond and: 
third numbers + and *5, the ſum will be 
Which is a ſquare number whoſe | 
Toot Is — —— — — 
Secondly, the ſquare . of the ſecond? 
NUMber 5 I—————————— 
'To which adding the firſt and third > ,.x 
numbers 1 and *+, the ſum in its leaſt Þ 
terms will be 
_ Which 1s a To_ number whoſe” 
root is 
Thirdly, the ſquare of the third num- Þ 2; 
ber 5 16 —— 
To which adding the firſt a a d ſecond - 
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numbers 1and ;,the ſum in its leaſt terms 


vill he  ————_——__ ee 
Which is a ſquare number _—y x7 
root Is —— " ” © TSP Ber 24 : 


Wherefore it is manifeſt that the three numbers 
1,2 and *£ will ſatisfie the conditions 1n the que- 
ſtion, which may be ſolved alſo by other numbers, 
' but the manner of finding them out [| have ſhewn1n 
the 32 Queſtion of my third Book of the Elements 
of Alzebra. K k 4 CHAP. 
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Of Sports and Paſtimes. 


Probl. I. 
| To diſcover a number which any one ſhall have in his 


mind, mithout requiring him to reveal any part. of 
- that or any =—_—__ what ſoever. 


A Fter any c one hath. thought. upon a number at 
pleaſure, bid him double ir,” and to that dou- 
ble bid him add any ſuch even number which you 


pleaſe to aſſign, then from the ſum of that addition 


Jer him reject one half, and reſerve the other half: 
Laſtly, from this half bid him to ſubtraCt the num- 
ber which he firſt thought upon; then may you bold- 


ly tell him what number remaineth in his mind at- 


ter that ſubtraftion is made, for it will always be 
half the number which you aſligned him tb add. 

© For example ſuppoſe he thought upon 6, the 
doublethereof is 12! 0 which bid him add ſome. even 
number at your pleaſure, ſuppoſe 4, ſo will the ſam 


be 16, whereof the half is 8, from which if he 


ſubtract 6 ( the number firſt thought on ) the re- 
mainder is 2(to wit, half the number 4, which was 
þy you aſſigned to be added;) which remainder you 
diſcover, notwithſtantir gal; the operation was per- 
formed in, his mind. without his making known 
of any number whatſoever. Note, that the adding 
of an even number as aforeſaid is not of neceſlity, 
þnt only to avoid a fraction which will ar3i2 by ta- 
king the half of ag odd number. The 
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The reaſon of the Rule. 


If to the double of any number ( which number 
for diſtinCtion ſake I call the firſt) a ſecond number 
be added, the half of the ſum muſt neceſſarily con- 


fiſt of the faid firſt number, and half the ſecond ; 


therefore if from the ſaid half ſam the firſt number 


be ſubtracted, the remainder mult of neceſſity be half 


of the ſecond number which was added. 
Probl. II. 


Two numbers, the one even and the other old, being 
_ propounded unto two perſons, to the end they m 
( ont of your ſight ) ſeverally chuſe one of thoſe nun. 
bers.; to diſcover which of theſe wumbers each per- 


'fo ſuall have choſen. 


Suppoſe you have propounded unto Pep and 
John two numbers, the one even and the other odd, 
as 10 and 9, and that each of thoſe perſons is to 
chuſe one of the ſaid numbers unknown to you. 


' Now to diſcover which number each perſon ſhall 
have choſen, you mult take two numbers, the one 


even and the other odd, as 2 and-3 ; then bid Perer 


8 multiply that number which ke ſhall have choſe, 
by 2; and cauſe John to multiply: that n:mber 
| Which he ſhall have” choſen by 3 3 that dore, bid - 


them add the two produts together, and let them 


make” known the ſum to you, or elſe demand of 
them whether the\ſaid ſum be even or odd, or by 
- any other way more ſecret endeavour t6 diſcover i It, 
' by bidding them to take the half of the ſaid ſum, 


for 
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at, becauſe if the ſaid ſum be an. even number, then 


. odd numher(to wit, by 3) did chufe the even num- 
ber (to wit, 10;) bur if the ſaid ſum happen to be an 
odd number, then he whom you caufed to multiply 
infallibly chuſe the odd number ( to wit, 9.) 
For example, if Peter had made choice of 10,and 
John 9, ſuppoſe you willed Perer to multiply his 
number 10 by 2,and Johy, to multiply his number 
9'by 3; the produCts will be 20 and 27, whereof 
the ſum is 47, which being an odd number, you 


multiply his number by 3, did chuſe the.odd num- 
ber 9, and therefore Perer did chuſe 10. But if 


by 3, the produtts 'would have been 18 and 30, 
whereof the ſum is 48, which-is -an even number, 
from whence you may infer that he that multiplied 
his number by 3 did chuſe the even number, and 
therefore Peter. had choſe ro, and Fohr: 9. 


Demonſtration. 


pendeth principally upon the 28 and 29 Propoſitions 
of the oth Book of Euclid ; for one may infer 
from the 21 of the ſame Book, that an even nu nder 
multiplie> by any number whatſoever produceth 
an even.number, but an odd number is of a diffe- 


ber 


Append). 
for .by knowing whether the {2id ſum be even or 
odd, you do obtain the principal end to be aimed. 
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infallibly he thar' multiplied his number by your | 


his number by your odd number (to wit, by 3) dig 
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may thence conclude that John whom. you cauſed to 


you had willed John to have multiplied his numher 
9 by 2, and Peter to have multiphed his number 10. 


The reaſon of the ſaid rule is very eaſe, and de- 


-xent nature, for if it be multiplied by an even num- I 


ROY 


* Chap. XL 
ber, the produd is an even number. (by the ſaid 23 
, ts and if it be multiplied by an odd num- 


and Paſtimes. 5 JL 


r,the produdt is odd (by the ſaid 29 propoſition.) 


Therefore if in making this ſport it happeneth thar 


the even number be multiplied by your odd num- 
ber; both the products ſhall* be eyen, and conſe- 
quently the ſum ſhall be infallibly an even number 


(by the ſaid 21 propoſition.) Bur, if it happen that 

you cauſe the odd number 'to be multiplied by ' 
your odd number , that product will be odd, and 
the other produCct even, therefore the ſum of theſe 
'two products ſhall be an odd number { as Clavims 


hath demonſtrated upon the 23 of the .9th of Ex- 
clid. Ya | 
| Probl. 3, 


*Acertain number of aiſtintt things being propunded, 


to diſpoſe them in ſuch an order,that caſting away al- 
ways the ninth, or the tenth, or any other that ſhall 
be aſſigned, unto 4 certain number, thoſe remaining 


may be fuch as were firſt intended to be left. 
\ This Problem is uſually propounded in this man- 


ner, viz. fifteen Chriſtians and fifteen Turks be- 

"© ing at Sea in one and the ſame Ship-in. a terrible 
Storm, and the Pilot declaring a neceſſity of caſt- 

Þ ing the one half of thoſe Perſons into the Sea, that 
\the reſt mighr be ſaved ; they ali agreed that the 
perſons to be caſt away ſhould be ſer out by lot af- - 
ter this manner,v4z.the thirty perſons ſhould be pla+ 


ced In a round form like a Ring, and then be- 


\ginning to count at one of' the Paſſengers, and 
proceeding circularly, every ninth perſon ſhould 
. be caſt into the Sea, until of the thirty perſons 


there 
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© Of Sports: Appeniix, 
there remained only fifteen. The queſtion is, how | 
thoſe thirty perſons ought to be placed, that the. 
Jot might infallibly fall upon the fifteen Turks, and 
nor. xpon any of the fifteen Chrijt:ars? For the more - 
eafie remembring of the rule to reſoive this que-. 
ſion, 1 ſhall preſuppole the five vowels, a, e, 5, o, , 
to fignifie five numbers, to wir, (a) one, (e) two, 
G) three; (0) four; and. («) five; then will the rule 
it ſelf be briefly comprehended in "theſe two fol- 

lowing verſes. xi; ME 


; From numbers, aid and art 
. -2 ©, Never will fame depart. 
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In which verſes you are principally to obſerve I} nc 
the vowels, with their correſpondent-numbers be: ÞÞ be 
fere aſſigned, and then beginning with the Chriji;- |. 
ans,the vowel 0 (in from) lignifieth. that four Chri- | m 
ftians are to be placed. together.; next unto them, Þf ve 
the vowel « ( in nun.) ſignifieth that five Turks are || fo 

. to be placed; In like manner e( in bers ) denoteth 2 |} an 
Chriſtians ;, a (in aid) 1 Turk, # (in-aid) 3 Chriſtians, ||| fo 
a(inarnd)iTurk,a(inart)'t Chriſtian, c(inne)2 lo 
" Turks,"e (in ver) 2 Chriſtians, 4 (in will) 3 Turks, a © th 
(in fame) r Chriſtian, e( in fame) 2 Turks,e(inde)2 ff th 
Chriſtians, « (In fart) 1 Turk, ric 
- Theinvention of'the ſaid Rule, and ſuch like, de-- I git 
pendeth upon th? ſubſequent demonſtration, viz. if I fai 
the number of perſons be thirty, let thirty figures Kot! 
or &/phers be placed circularly, or elfe in a right | we 
Hi::e as you ſee, ; de 


© ©00000000009000000000000000000 


That done, begin to count from the firſt, and 
mark. 
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and paſſing over thoſe, _which you ſhall have alcea- 
dy marked, until you have marked the number re- 


quired, .as inthe example propotinded, until you 
if have marked fifteen, for then all the cyphers marked 


ſhall be thoſe. which mulſt be calt away, and the 


Dothers thoſe which ſhall remain. Hence it is evi- 
J. dent, that if you obſerve how thoſe cyphers which 
are marked, are diſpoſed amongſt thole which are 

not marked;you will eaſily make a rule for any num- 


ber whatſoever. - 
- By this invention (as ſome do con jure ) the fa- 


| mous Hiſtorian Joſephus the Jew, preſerved his life 


very ſubfilly in the Cave, to which himſelf and 
forty of his Country. men had fled from the furious 
and conquering R9mars at the Siege of Fotapata - 
for his ſaid Country-men having moſt wickedly re- 
folved to kill one another, rather -than yield to- 


their enemies, he at length ( when no arguments . 


that he could uſe would difſiwade rhem from ſo hor- 
ridan act) prevalled with them to execute their tra- 
gical deſign by lot ; and ſo by the help of the afore-= 
fid artifice (as we may ſuppoſe ) himſelf with one 


-0ther perſon only remainipg alive, after the reſt 


were inhumanly murthered, they 2grecd to put-an 


end to the lot, and thereby fave their lives.- This 
ſtory you may ſee ar large in the fourteenth Chaptet* * 


of the Third Book of the Aiſtory of Joſephs of the 
'Wars of the Jew-. 


' Ge. X1. EY | Paſtimes. | me. : = 
| mark the ninth (or what other ſhall be aſſigned) by 
putting a point” or croſs over It ; then count for- 
ward from that which you have marked, and place 
Þ another-point over the next ninth; and continue to 
do the ſame, beginning again when you ſhall be at 
Þ the end ( if che cyphers are placed in a right line ) 
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Many numbers which proceed from 1 or unity ina pro- 
greſſion, according to the natural order of numbers, 
'( ſuch as theſe, 1,2,3,4,5,6, &C.) being placed jn a 


mumbers any one ſhall have thought upon. 


Let any multitude of numbers in the aforeſaid 
progreſſion, ſuppoſe theſe 10, to wit, 1. 2. 3. 4. 5.6, 
7. 8. 9. 10. be written upon 10 Ivory counters ( or 
for want thereof upon 10 ſmall pieces of papet ) 
which may be repreſented by theſe 10 letters, A. 
B.C.D.E.F.G.HEK.L. v;z. ſuppoſe 1 to. be written 


Then having placed thoſe Counters circularly as 
. you ſee (with their blank faces uppermoſt, and the 


A 


L 
G 


- may the better be concealed) let any one think up- 
on any number of unites which doth not exceed 
Io ; that: done bid him touch: one of thoſe Coun- 
ters at pleaſure, and to the number on the back- 
ſide of the counter touched ( which you cannot be 


; I R_.---:; 
; >". 
19s, 72 0 
_—_—— os” OY x Wo 
| Appendix WM 4 
Y wth 
"4 1 


round form like 4 Ring ;, to diſcover which of thoſe 


upon the counter A, 2 npon B, 3 npon-C, &. 


igures underneath, that the ſubtilty of he ſport 


' ignorant of, having noted well the place of hy b 


%T 


; | 'Clap- XI. and Paſtimes,  , 535. 
| A) add ſecretly in your mind, the juſt naniber of 
all the counters, and reſerve the ſum; then bid | 
him. imagine in his. mind the counter touched to - 
| be the number which he_thought; and from that 
counter to count. backwards, until he ſhall have 
* | madeup the aforeſaid ſam, which you reſerved, fo. 
* E will his computation infallibly end upon the coun- 
'Þ ter upon which the number thought upon is' writ- 
ten. 
Forexample, ſuppoſe that he thought 7 or G,and | 
* {| that he rouched B, to wit, 2. Add to 2 the number 
of all the counters, to wit, 10, ſo the ſum will be - 
12 then bid him to count unto 12 beginning at B ' 


' | going backwards, and eſteeming B to be the num- 
- | ber thought, to wir 7, ſo will 8 fall upon A, 9 upon 
* | L, 10 upon, rt upon H, and laſtly, 12 upon the 
+ | counter G, which being returned up will ſhew 7 the 
; | number thought, 


The reaſon of this rule is not difficult to be ap- 
prehended, two principles being preſuppoſed, the 
. one is this, to wit, many counters or things what=- 
ſoever being diſpoſed orderly one after the other, 
in one continued line, whether it be right or cir- 
cular ; if you value or name the firſt counter to 
ſome number of unites at pleaſure, and continue” 
' to count forward according to their natuxal order 
of numbers, until another number be named whicte . 
falleth upon the laſt counter ; or if you imagine or 
p- | name the laſt counter, to be the ſame number of unt- 
af tes as before you put upon the firſt, and conti- 
n-F-nue to count backwards unto the firſt counter ; L 
KS fay, that the ſame number will be named at the end 
- of both thoſe computations : for- example, in theſe 
+ &lctters A. B.C. D. E.F. G.H.K. it the letter A be 
- rf, eſteemed \ 


SS. | _ 
Xftcenied t6 be'4, and from thence you-count for-- - FE, 
wards unto K, according to the naturat order of "- 
numbers, the letter K will fall upon the number 12. 
In like manner, if you eſteem K to be 4, and count 
backwards from K ro A, the letter A will likewiſe” 
fall upon 12. 
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| The other principal is this, to wit, many coun- 
ters being diſpoſed in a round manner like a Ring, 
if you eſteem ary one of thoſe contents to be ſome 
number at pleaſure, and then from that coun- 
ter if you count circularly, until you end upon! 
the counter where you began, the number laſt 
named will be equal to the ſum of the number of. |* 
all the counters, and of the, number which you put \Þ! 
upon the firſt counter ; fpr example; If D-be one | 
of 10 Letters placed in a circumference, and that 
imagining D to te 7, you begin with it, and 
W round the whole circamference, according 
the natural -progreſſion of numbers, till 
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- | you end with D where you began ; the number 17 
f + whicirts compoſed of 10. and. 7 will neceſlarily fall 
. & vpon D; for 9 (which is the number of letters in 
t [+ the circumference beſides D ) being added to 7: 


> |. (which was firſt put upon D) makes 16, to which 4 
being added ( becauſe D doth end as well as begin 

F the circumference ) the ſymis 17. EIT 
|. Now theſe two frinciples being preſuppoſed, it 

= will not be difficult to apprehend the reaton of the 
* aforeſaid Tule in all caſes that can happen ; for 
imagine that' one tath thought upon 7,-or the 
counter G, then that connter which he ſhall touch 
-muſt either be the fame counter G or ſome other 


that proceedeth or followeth G: © NE es. 
| Firſt, therefore ſuppoſing the counter-or num- 
- ber- touched. to ' be rhe ſame with the. number 
- thought, the truth of the rule will be then evident, 
or bythe rule given, he ſhall begin to count from- 
t | the ſame G-unto 17, Putting 7 vpon G, therefore 


e I Þy the ſecond preſuppoſition the number 17 will 
is : fall upon G. S ; | . 


& | | Secondly, imagine that he touched a counter or 
g |} Pumber following G the number thought, as L or ' 


I $ 70. thenaccording to the rule adding 1b (the mul-* | 


titude of all the counters placed circularly) unto r 0; 
or L(. the counter touched). bid him count back- 
wards unto 2o by beginging at L, ard eſteem L to 
'be:7: - Now hecauſe- by . beginning to count at G? 
which is-7, and proceeding to count forward, the 
number 1 0- will fall upon L ; therefore by the firit 
| preſuppoſed principk, if we eſteem L to be 7 and 
count backwards, the number 10 will infallibly fall 
\wpon GI, and then the number 20 ſhallalfo fall upon ' 
Fe ſame G by the ſceond preſuppoſed principle. 
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Lafly, imagine he 8 
counter which ——_ 7 we number nh as i 
Bor2; then adding 10 to 2; you are tobid bin - $ 39 
count mnto 12, he having firſt imagined B to be the 
number thought 47, and going backwards to A} k, | 
K, &c. Now becanſe by proceeding to- count at B,, 
which is 2, and bepinning to count forward to C, || 
- D,&c. the number 7 falketh upon G; therefore if I J 
one imagine that G is 2; from thence count - ' I 
backwards; —_— ,E wa Pin 7 wes fall - 
upon B (by the firit preſuppoſed principle theres __ ® 
fore when oneafſumeth Bro be 7, and —_— to=.. i; 
wards A, L, &c. to any aſſigued number, it is in fi 
fe as much as when one imagineth'G to-be 2, ant 
couniteth towards F, E, &ec. unto the aid aftigned | 
Number, for each of thoſe computations willend un 

the ſame point; but it is manifeſt ( by the ſecond * 
-)- preſuppoted principle ) that eſteeming G to be 2, 
and ti towardsF, E, D, 8c. roand' the whole | 
circumference, the namber 12 will fall upon. the -/ 
ſame G. AndbecauſeG being ſuppoſed to be a,and || + 
counting on the ſam coaſt as before, the number 7 | 
falls vpon B ; thereſSte#f the computation be con- | 
- tinned on the ſame conſt from B, 7, unto 12; the $ 
number 12 will fall npon'the ſame G.. 'So:that the 
practice of this ſport in all its caſes-ts ally de- 
monſtrated. E 

Note, that to the number of thg counter tow | + 
ched you may not only add the number of all the Þ - 
. counters once (as the rule directs) but twice, thrice I 0 
or more times * for example, B being touched,'you 4 'w wh 
may-caufe himto count unto 12, Or unto.22, 'or to Þ 
32, 425 GC. the reaſon haters is evident om 
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* Many numbers being ſhewed by pairs, to wit ywo by rw, 

 #nto atiy- one, that be may think, upon any'one of 

#hoſe' pairs at pleaſure 5 to aiſcover the pair that was 
thought upon, - {5 | ; 


Fg 


 Let'20 numbers, ſuppoſe theſe, 1. 2.3.4-5-6.7:8. 
© $.10:11.12.13.14.15.16.17.18. 19.20. be written. 
F upon Ivory coiinfers:( or for want thereof upon 
+ {mall pieces'of paper Þto wit, i upon one coun- 
F- ter, 2 upon another, 3 upon a third,:'&c. "Then 
F diſpoſe them" into pairs'as you ſee, +jz.. Suppoſe 
F 7 and: 2 to be onEpair, 3 and 4 to be another 
T 54, 
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$ pair, 8c. and of theſe pairs let any one think upon 
which pair he'pleaſeth. That done; yan are to di- 
> {tribute the ſaid 20 numbers in ranks,into the form - 


of a long ſquare, until there be 5 numbers- in 


oP. 0-20. CY 2 


} 08th, and 4 in Re after this manner; viz. 
| [- L 2 . 


Lay 


- IS 
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- Loy rhe ſt mba, 2 3nd 3 A i 
from \ towards By. 


nderneath 1, and 5 a er 3 ( in the | 

dann plhce6 ami and 7 after _ 

AB.) Then 4 nader Call 

Do 10. NT ng harm, cars 


= place 12 undep'9, and yr mts 
oreover. 


11 1n the rank CD.-and 14 under 12 


_ Place 15. 16. 17. on the right hand of 12 in the rank 
EF. Laftly, place 18. 19. 20.on the right band &f - 

14 In therank GH, fo will all the numbers be -/ 

- xanked as you ſee in the Table. That done, you. * 


aretodemand of him that thought upon two num-" 


-bers 8s aforeſaid, in what rank or ranks the faid 
Frmmbers do happen to be fofind, viz. . 


A I 
C14 
T4146 
G 8 


B 
[1D 
F 


H 


in which of tle ranks A B, CD, EF, GH, or in 
which two of the ſaid ranks: now if he anfver that 
the two numbers which he firſt thought uponare in 
therft rank AB. then 1 and 2 ſhall be the num- 


bers thought vpon ; if jn the ſecond CD, then 9. | 
and 10 ſhall be the numbers thought ; if in whe 
third rank EF, then 15 and. 16 ſhall be the numbers” 
thought : if they are in the fourth rank G H, then 
19and 20 fball be the numbers thought ; but if he. 
ſhall fay that rhe numbers thought are in different, K; 
ranks, then you are heedfully to mark the faid 7 
nuwbers 1 and Þ, 240d 10, i5 and 16, 19 and 20 Y | 1 
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J*Chap. Xi. © "ad Fines. :- 14 
A i which may be called the keys. of the ſport, in re- - 
'Þ: gard they ſerve not only to diſcover the two num- 
: bers thought, when-they: are both'in_ one and the 
. Þ fame rank ( aSaforeſaid ) but 4ſo-when they are in 
p. : op different ranks, for in this latter caſe as ſoon 
FF it hath been declared to yourin which-two reohs 
S th two numbers thought. are pureghtch you muff 
Fake the ke. of the higheſt of tho; trunks, any 
1 . deſcending in. a down- right 70g from the 


FF number of that key unto the lawer 'of the faid 


ewo ranks, you ſhall there find one of the twa 
mbers thought, and upon the right hand of the 
Gem number of the ſaid key, at the ſame diſtance 
i fdewiſe from-the ſecond number of thekey, as one 
| of the numbers, thought was diſtant from: the firſt 
- pumber of the key, you ſhall find. the other nymber-. 
þ thought. oy 
$ . For example, ſuppoſe the two numbers 
-2re'7 and 8, and that it ſhall be declared unto you 
F that they are in the firſt and fourth ranks ; take 
| then the key of che higheſt of theſe two ranks, 
wit, of the firſt, whichis 1 and 2, and deſcending. 
down right from 1. unto the fourth Tank, you ſhall 
et e find 8 one of uy numbers thought ; then ſeek - 
fidewiſe on the right hand of 2 (the ſecond number 
of the key, a number as far ſeparated from 2; as $- - 
Wis diſtant from 1, and you will find 7 the other 
FH funber thonghr. 
BY Again, Suppoſe he faid that the numbers 
thought art in the ſecond and third ranks; take 
{7 then the key of the ſecond rank which is 9 and 10, 
ac, Sand deſcending downright from: 9 to the third 
'Fravk, you ſhall there find 12 which is ope'of the ' 
”. k umbers thought ; then ſeek ſidewiſe on the right 
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"manked:30 nambers/in' their das pion. | 
bein commend with the former Table, and | 
mm. } will be a clearer illuſtration than can | 


ſe-expreſt by mavy words 
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| They muſt pa ia this. manger, viz. | 
oF 7a my them. nFriogec back ch 


Rs upon. pt ad hho k 
jo ermitterh the other two men tos - $ over. 
The == —_ of. che ah laid men-with biswil 
grauad he taketh the other, man,; d repalleth.s p ub 
mt 5:laſtly, the woman which -ig:ft ith the 
ron men entcrcth.inio. the boat, AL GLARIN a6. 
ett to tetch over the Otaer two women. 


p Probl. 7 
"2 " Two merry Companzons are £ ; bave equal ſpares of 
= Galtens of Wine, which gre in a veſſel cont 
s i .excabtly Gallons, now to makg this equal parritign 
they have only rwo other empty veſſels, whereof ane 
containeth 5 Gallons, and the other 3 ; the gueſts 
is, how-they ſhall exattl y divide the wine by the help 
of thoſe three weſſels. 
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& Firſt, from the \wfſel- which containeth $ gallons 


"Wl wty\ wy Ne fs, and from this veſſel ſo filled let 
"# porn rol dic lin i enipt\ yell of thiree, 6 thetsl] 
lons wt the veſſel of 5. Then © 
Mons whichiare within the veſſc} of 
Inks. che- 72 of 8, which will ggpw . 
it, that done let the 2 gal- 
of 5; "be [put into the” 
\ when: of. the'6. gallons of wine. 
within the vellcFof 8 fill again the five, 
" thoſe 5 Pour out 1 'eallon i into the vellel; 
| only 1:gallon to fill it} ſo there} 
ns "within the veſſel of” 
et np This 


found our, or, Uſe the: Ser of them, if by- .: 
"chance they. ſhould have been ny TR Og | 
| ble; as the,moſt ingenious Gaſper Bacher hath manis , 
ſted'in a_lictle Book in the French Tongue, inti-» 
led Problemes plaiſans & aeleftables qui. ſe fort par. 
bes nombres, from which” Book I have extracted the. 


Eontents of this Fer. FLO 


